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- Additions | 
'To this Edition that were 
not in the former. 


"T7 He Table for the true dividing of a Meridian 
. of the Sea-Chart, heer called the Table of 

F Latitudes, made. to' every minute of the 
Quadrant, which in the former edition was to every 
tenth minute, from page. 14 to the 36.. 
' -2 Diversadditions concerning the true graduating 
' and making both of a general and particular Sea-Chart, 
and tonching the uſe of the Table of Latitudes, in the 
42550, and 7 Chapter, 

3 The angle of any Rumb:er Heliſpherical line 
with the Equino@tiat being given, to find preſently the 
Latitude thereof for any Longitude given, page. 46. 

4 The Table of Rumbs more exactly calculated 
then before,and a Table of the eighth Rumb calculated 
to every tenth minute, and added to the former : from 
Page. 25,tO 54. = 
. 5 Theuſe and making of the Sexrings, from page. 


75.079. ; 0 
- * 6 ATableofthe Magnetical inclination, calculated 
to eyery de of the Quadrant, together with;rhe. 
Geometrical demonſtration ofthe making thereof. 
---5 To findghe angle of the true Horizontal line, with - 
the viſuall line touching the roundneſs of the Sea,at any 
heighth ofthe eye above the water, and to this end an 
Obſervation and demonſtration for the finding ofthe 
quantitie of the Earths Semidiameter : from page 
$7,t0 96. , 

- 8 A Tableof Refractions of the Sun and fixed Stars, 
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' 9 The Table of Declination of every minute of the 
Ecliptick, newly and exactly calculated in degr. min. 
and {cconds. to the greateſt obliquity of 23 degrees, 31 
man. zo ſeconds, fron pag: 100,to11F. 

10 The Table of Obſervations of the Sun,corretcd 
by his Parallax, trom pag. 124to 141. 

11 Theeccentricitie of the Sun, the place of his A. 
pogzum, and Tables of his middle motions, tound out 
and corrected according to the faid obſeryations in 
Chap.20,21, 

12 Anew Theorick of the Sun, andthe manner of 
making the Table of the Suns Proſthaphereſes thereby, 
trom pag. 154.158. 

13 New Ephemerides of the Sun for five years, and 
how to make them and continue them tor many years 
paſt or to come, from pag. 159, to 168. 

14 A new Table of the Suns Declination for the 
Mariners uſe, and how by certain Proſthaphzreles to 
contirue the ſame tor many years,from pa. 17 o,to 181, 

15 Thcerrors of Szmon Sewn in finding fault with 
my Table of Rumbs, from the 2 14 pag. to the 224. 

1: AſhortT rcatiſe of the whole art of Navigation. 

17 A1rewandexact Table of the Suns Declmation 
wave,and to be uſed according to the ordinarie manner 
wherewith Engliſh Marmers have been moſt acquain« 
ted from pag. (7 to 80, 

18 Amoſteaſie andexaCt way to find the true height 
of the Pole in ary No:th L: tirude,by knowledge of the 
heighth ofthe Yole-ſtar, when the Guard is mn any of 
thoſe 8 ordinarie poſitions commonly noted amongſt 
Sea-men: from pag. $1 to 9o. 

19 A 'T:ble of Obſervations of the variation of the 
Compaſle, taken in all parts of the world almoſt whi- 
ther any Navigation hath been made in our age! from 
pag. 91,t0101, 

20 The Haven finding Artor the way to find any 

H..ve.ior place at Sea, by the Latitude and Variation, 


dll dilh oi dit afld 
To the Worſhipfull 


Captain 7 homas Yheiſtone 


Eſquire. 


Much honored Sir, 


He loving reſpetts which your pains expreſſed to me- 
wards ,when ſome occaſions 15 me to make applt- 


cation to your IVorſhip, hath ſo far obliged me, that 
I ſhould not acquit my ſelf of ingratitude if 1 fhould let ſlip 
the opportunity { have to render your Worſhip Thanks: 

And with all Sir knowing your good affettion to and per- 
feftionin Sciences Mathematical, and eſpecially that moſt 
neceſſary, moſt profitable, and Honourable branch thereof, 
Navigation: / further make bold to Dedicate this the third 
Edition of Mr Edward Wrights Correction of errors in 
the Art ot Navigation, 20 the acceptance and Patronage of 

ow moſt honoured Sir. 

The Author in his 'Time thought it a Preſent for a Prince, 
nay a ſþlendent and illuſtrious Prince, and therefore Ded:- 
cated it to the eldeſt Son of James King of great Brittain; 
viz. Henry, then Prince of Wales: whoſe budding vertues 

row in you, whoſe Heroick ſpirit atts in you, and whoſe 
Topefull vallor and Corage powerfully and effettually man- 
feſts its ſelf in you. 

But Sir,lts Patronts Dead, and ſo is the Elementary 
part of its Author; and a ſhame it were ſo worthy a "work 
ſhould again enter on the ſtage of the world without etther 
Author to own it, or Patron to Protettit: And therefore 

Sir, as this motive moved me (who am now become the Diſ- 


poſer of the Book, ) to Dedicate it to your Worſinp, ſo let the 
Az 


ſame 


—_ - > 


Ge? Epiſtle Dedicatory. 

ſame argument per ſwade you to accept its that ſo as the for- 
mer Impitſſians have found a'current vent, this the latter 
Edition may by your good Countenancing thereof , recerue the 
quitker fail, to the Profit of the Printer, the" benefit of” the 
Buyer, and the general profit and benefit of the whole Art of 
Navigation. 

[ Tom the Aimughty to. bleſs your Worſhip with health 
and profperity,and tocarry you along tz all your IVorthy 
adventures: I wiſh your encreaſe of Honor, and honourable 
ations; and that you may ſhineat Sea as a Star of the firſt 
Magnitude fixed in the Zenith; that ſo: your Name may a- 
fright your Enemues, your deſerts engage your friends, and 
your Example be as a Whetſtone for all truly honourable, to 
ſet the edge of therr vertues on. 


I ſubſcribe my ſelf, 


i... 
OE —_—_—_ 


— 


Your Worſhips moſt affeftionats 
and | 


humble ſervant. 


Foſeph Moxon. 


THE PUBLISHER' TO' THE READER, | 


\ \ 7 Hen I conſidered the elaborate pains of that 
” able Mathematician Mr Edward Wright, 1 

g thought it very uncommendable to our 
Engliſh Nation that his ſo uſefull a book ſhould (as it 
were) {leep it ſelf to death;and therefore for the benefit 
of Sea-men have 1 printed a third Impreſſion. - 

L ſhall not need to enconiumize upon the skil ofthe 
Author; norexcellency of the work; many learned and 
famous men having already eaſed me of. that 'Task: 
Nay the book it ſelf tho others were filent (being the 
moſt Authentique Teſtimon ou ſpeak forthe abili- 
ties of the one, and accompliſhmentofthe other. - _ 

Some perhaps may think that becauſe the Tables of 
the Suns Epemerides and Declmation were Calcillated to 
the year 1608 &c. that they are for theſepreſent years 
uſeleſs, becauſe of the lenghth of timethatis ſince then 
already paſt; and thereforethatthey ought. to be new 
Calculated to this preſenttutie:but herein they are over 
Curious; tor our Author himſelf (then whom, T never 
heard of any man more preciſe) in an-Example for find- 
ing the place and Declination: of the Sun by” thoſe 
Tables, mentions a year yet to- come, Pap. 171. and 
tells us that they will ſerve for, many following years 
without any ſencible error; which - infencible error. it 
the over nice will avoid, our Author hath nor left him 
unfurniſhed with Rules ſufficient for his purpoſe, 'Be- 
o _—_- S231. ſides 
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ſides ifin the New Calculation there had bin any Dit- 
ference (tho never ſo fmal) the Tables would not have 
agreed with the Obſervations that he made at that 
1ime, nor the opperations that were wrought upon 
thoſe Obſervations, 

I have addedthe Treatiſe called The Haven finding 
Art, tothe end of rhis book; the ſubject being both 
ſutable and ſerviceable to every Sea-man, and the more 
Notable becauſe of the great probabiliry there is there- 
by to find the Longitude; which doubtleſs, ifthere be 
two ſuch Magnetical Poles as our Countryman Mr 
Anthony Lintonin his ſmal Treatiſe intituled News of 
the Complement of the Art of Navigation, and divers 0- 
ther learned men have affirmed,(tho our Author herein 
Diſſent from them) then may it not be very Diſficult by 
the Latitude and Variation ofthe Compals obſerved to 
find the Longitude. I confeſs it may be thought har 
that opinion may be refuted by the Variation of Varia- 
tion; But Time who hath lately revealed the Variation 
of Variation, hath alſo diſcovered the Regularity ofthe 
Motion of this Variation: by which, the Variation of 
any Place being already known, may be Calculated 
what the Variation ſhall be for any year to come. But ir 
were to be wiſhed that this aber £m had bin reveal- 
ed toour Author Mr }/7:ght, or ſome other fo pub- 
lique ſpirited as he was. | 

Another way of finding Longitude there is,and that 
is by Celeſtial Obſervations, lately ſet forth by Andreas 
Berlicome of Rotterdam, which indeed I have tranſlated 
into Engliſh, and intended to have annexed'to this 
Book; buttwo Confiderations Diverted my purpoſe, 
the one was, becauſe the way Berl:come ſhews, was long 
ſince ſet forth by a Countryman of our own; 9/4. Mr 
Anthony Linton aforeſaid, and theretore I was unwil- 
ling to applaud a Stranger for the Credit an Engliſh 
man had Deſerved, The other Conſideration was be- 

_ cauſe 
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cauſethoſe Obſervations cannot well be madeat Sea,in 
regard of the Ships continual Tofling;and therefore not 
uſefull tor Sea-men. 

Thus Courteous Reader wiſhing you to mend ſuch 
literal faults with your pen as may have eſcaped the 
Preſs, I commend the book to your acceptance, and 
deſire, that as formerly the name of Mr }r:ght hath bin 
famous all the world over, where Navigation doth flo- 
riſh, ſo ſtill his memory may be remembred, and every 
leaf of this book may be as ſo many Heraulds to pro- 
elaim the worth and Deſerts of fo excellent a Man, 


Farewell, 


Toſeph Moxon. 
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The Preface to the 
Reader. 


=— He: Art of Navigation (as it is called) though ® hath 
yl now been in uſe ſome thouſands of yeeres,get farre 
9 28) tt is at this day from the perfettion which is and were 

= ;, be deſired, wee would ſcarce beleeve (as a wonder 
that a thing of ſo great commoditie, ſhould no more be ſought into, 
in ſo many ages:) but that both the bookgs of the learned are 
extant, to refbifie, and reaſon (approved by often triall) doth 
plainly ſhew that the principal meanes, and Inſtruments this Art 
wſeth, bave been thus long ſo farre from this perfettion, that 
— they have been and are much ftained with many 
blots and blemiſhes of error and imperfeftion, 

x The Sea-(hart (the beſt meane the Mariner hath to know 
the courſe from place to place) as it hath bin huherto generally 
made is ſo fanltie in the very foundation and ground-work there- 
of (that is, in the Geomerricall lineaments of the Meridians, 
Parallels, and Rumbs deſcribed therein) that bereof there may 
ariſe fo groſſe error, as may carſe the Marmer to miſe one, two, 
yea three whole points of the Compaſſe (and more ſometimes in 4 

farre Ngrtherly or Southerly _—— in finding the courſe 
' from place to place. Whereof it may alſo be neceſſarily inferred, 
that following the direFtion of his Chart, in ſuch fort as bath 
been uſed for finding the diſtances of places, he may erre twice, 
yea thrice ſo much as the whole diſtance commeth to, and more 
ſometimes in thoſe Northern parts, in taking the diſtance to 
be twice, thrice, yea fonre times go then indeed it is. a 

a 
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2, The Compaſs,the chiefeſt 1:ſtrument for keeping the courſe» 
ſhewed by the Chart, by the Variation neg/etted (as by ſome ut 
hath been) may cauſe you erre an whole point or two in the 
courſe? of divers places: and not rightly uſed, hath bred much 
confuſion in many parts of the Chart, in laying out many places in 
falſe courſes: which muſt needs follow when the Chart is made 
according to the direttion (h:wed by the points of th: Compaſſe, 
without abatement or alowance, anſwerable to the variation in 
every place, This may eſpecially be ſeen in thoſe places where 
the variation is greateſt; as upon the coaſt of Florida, Nova 
Francia, and New- found land: where ſome alſo ſeeking to avoid 
this inconvenience, have fallen ints anothey as ill or worſe then 
the former, in making a double (cale of Latitude. «And thus one 
error as a fruifull mother breeding another, and one abſurditie 
admitted irawing many with it: it will manifeſtly appeare by 
exatt diſcourſe ont of rheſe grounds (that partly through the 
falſe projettion of the Chart, and partly through negletting, or 
ot rightly 69's the variation of the Compaſſe that it cannot 
otherwiſe be, but that the ordinarie Charts are in many places 
much like an inextricable labyrinth of error, out of which it will 
be v:ry hard for a man eaſily to unwinde himſelfe. 

Hereto accord the often experiments and uſuall praftiſe of 
many well experienced ant judicial Mariners and Seamen of our 
time, who confeſſe that in ſailing from the Weſt Indies go the 
Azores, they have often fallen with thoſe Tlands, when by their 
account, according to the Chart, they ſhould have been 150, or 
two hundred leagues to the Weftwards of them. The lik hath 
been found in ſailing from the Azores for Vſhent, as T have alſa 
partly ſeen in the little experience 1 have had at Sea; where we 
were come within fight of that Iland, when by account of 
7 ordinarie Chart we ſhauld have been fiftie leagues (hort 
of #7 

And as concerning the Conrſes from place to place, T have ob-_ 
ſerved that ſome f our Maſters take a wiſe courſe, in not tru- 
ſting to thoſe courſes which are ſhewed by their Charts. But firſt 
getting themſelves into the height or Parallel of the place to 
which they are going, and withal knowing aſſuredly whether they 
be more Eaſtward or Weſtward then that place; they then proceed, 
alwaies heedfully keeping themſelves under that Parallel ti'l 
they come to the place deſired. Then which way of ſailing there is 
none more certaine and infallible, for the ſure finding ofohe place 


aſſigned: but it bath this inconvenience, that it maketh the way 
longer 
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longer then otherwiſe in ſhould be, if the ſtraight courſe where 
khepr. 
Tha to returne 10 that from whence wee have a little digreſſed. 

by theſe experiments ard prattiſe of the skilfulleſ Marmers, it 
is manifeſt that they thewſclves doe ofien find the imperfeftjons 
of their Charts, im (hewing the courſes and arſtances of many pla- 
ces each from other, wherto we may ad one the experience of 
the beſt Hydregraphers of our 1tme, who daily moking their 
(arts after the accn flomed marner wih ſtraight lined rumbes 
and degrees of Latitude every n here equal have fend ſuch dif- 
fiewtties in labeuring 10 bring therr Marie d:ſc1iptions to [ere 
ane correſpondence of truth in the conrſes, herghts, ard di- 
ſtances;that tired herewith m the end, they have helden it impoſe 
fible,to make the Chart agree in all theſe with the Globe, Where 
in notwithſtanding they erre, by making 100 gererall a concluſion, 
in bolding that to be ſimplie a which cannot be 
done by ſnch a way and meares as they kyow and uſe. 

3 The Croſſe-ſtaffe, the principall 1nſtrument, that hath «t 
Sea been moſt generally uſed, for ovſerving the Altitudes of the 
Sunne or Starres, thereby to know more aſſuredly the Latitude, 
and ſo toexamme axd rettifie the account of the conrſe kept by 
direttion of the Compaſſe upon the C hart, if there be not —_— 
ment made anſwerable to the eccentricitie of the eze (that is, to 
the diſtance wherewith the center or point wherein rhe febt 
beams concurre within the ee is further backward then the 
end of the ſtaffe) may through neglett of this abatement cauſe 
error in taking the height obſerved to be greater then indeed it is 

10,20,30 minutes,yea an whole degree, and more ſometimes, 
if the height be much, the ſtaſfe ſmall, and the eccantricitie of 
the eye great. 

4 But both this ſtaffe and all other Inſtruments (though 
never ſo well made and uſed) can do us but ſmall pleaſure, for 
finding the Latitude at Sea, if the declination of the Unnne and 
Starres which wee obſerve be not alſo krown. To this exd there- 
fore there have been made tables of the 'Declinations, both of the 
Sun and fixed Starres: yet ſuch as even that which hath been 
publikely commended, as not differmg from truth in any place 
above one minute (1 mean the Regiment of the Sun, ſet forth by 
R.N.) doth notwithſtanding differ from tru:h in many places 
eleven, twelve, or thirtecn minutes. And as for the fixed Starres, 
ſearce one of them hath his declination iruly ſer down,and agree- 
able to obſervation. Yea even -_ Pole-ſtar e is ſelfe, though » 

2 e 


— 


'The Preface to the Reader. 


be better known and more obſerved by the moſt part of Seamen 
then all the reſt, and indeed as it might be uſed (being to be ob- 
ſerved at any time of the night all the yeere long) might ſt and 
them in as much flead for finding the Latitude as all of the reſt 
almoſt: yet in the bookes of Navigation that are moſt common 4» 
mongſt Engliſh Mariners, the diſtance thereof from the Pole ts 
_ te bein our time above 40 minutes more then it ſhould be. 
No marvell therefore if the Mariners complain (as T have heard 
them ſometimes) that they cannot make their obſervations of the 
Latitude, by the Sunne and this Starre to agree. 

Neither is there more truth to be looked for in the declination 
of many other principall fixed Starrs, publiſhed in thoſe bookgs, 
divers of them erring from truth one, two, yea (ſome of them) 
three whole degrees and more, as m the treatiſe following ſhall be 
ſhewed. And theſe errors in the declination of the Sunne and 
fixed Starres, not only T, but alſo the right worſhipfull Sir Che 
fopher Heydon Knight, and the noble Lord of Knudiirupp, Ty- 
cha Brahe founder of Vraniburg, with the grations Prince Wil- 
liam Landtgrave of Haflia, father of hins that now is, have often 
found by many and moſt diligent bſervations, with large and 
exatt Inſtruments, wherein both minutes and halfe nuinutes meght 
be eaſily diſcerned. Notwithſtanding, if amy ſtand in doubt here- 
of, 1 wiſh that be himſelfe alſo world beſtow no leſſe coſt, tire 
avd ail;oence to make often heedfull and exatt obſervations then 
either the Prince of Haſſia, or Tycho Brahe, or at leaft as I my 
ſelfe have done, and then, let him beleewve that which he ſhall ſee 
to be true with his own eyes. 

Theſe errors therefore in the Chart, Compaſſe, Creſſe-ſtaſfe, 
and declinattons of the Sun and Starrs, I have in the treatiſe fol- 
lowing laboured to reforme to the utmoſt (yea rather beyond the 
utmoſt) of my poore abilitte, negletlmg in the meane time other 
Studies, and courſes that might have been more beneficiall to me: 
which may argue my good will to have proceeded further, to the 
amendment of ſuch other faults and 1mperfettions as yet remain, 
beſides thoſe that are alreadie ſpecified, and that eſpecially 
7 two points, that is, in the conrſes, and Longitudes of 

ACES. . 

The refornsing of the Chart in reducing all places from thoſe 
varying courſes, wherein now they are ſet d1wn, to the true poſiti= 
ons they have cach from other, by ſeparating the wvariaticn 
(herewith they are in the ordinary Charts for the moſt part in« 
rcrmineled) were a buſie prece of work; yet as were moſt wor- 

thie, 
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this, and meceſſarie to be laboured in, as without which the 
s Charts, Maps, and Globes, or other Hydrographicall or 
! Geographical deſcriptions, cannot be freed from many intricate 
abſurditres, wherewith now they muſt needes in many parts be 
tered: becauſe the courſes and pr" of places are in them 
ſet down as they were obſerved by the varying Compaſſe, without 
| ſeparating the variation afterwards, that ſo the true comrſes and 
poſitions of places might be known, 
The rude alſo would well deſerve both Iabour and coſt to 
* be both shitfully and liberally beſtowed, for the finding thereof, 
* whereby it were poſſible to bring it to that paſſe (the motions of 
the Sunne and Moone, and places of the fixed Starres being 
verified, whereof that moble Tycho Brahe hath afforded grear 
hope) that the induſtrious and willing minded Mariner might be 
capable thereof, in ſuch ſort that for the moſt part, when the 
Moone and fexed Srarres appeare, he might be able hereby to 
know what Longitude he is in (yea even at Sea) more truly then 
many have done by their dead reckonivigs in ſailing out of the 
Y bay of Mexico to the Azores, or from New-found-land to Eng- 
* land, or almoſt from the Azores to England. But on land the 
irnde might by this meanes be fond exattly as 1he Latitude 
hath been by many obſervers at Sea. And ſo opportunities of ob- 
ſervation with meet [uſtruments ow ſhoxr vor being neplefted, (eſ- 
pecially in long Vojages, farr Eaſtward or Weſtward) many moſt 
notorious errors in the Longitudes of places would in ſhort time be 
correfied, wherewith the moſt excellent arts of Geographie, and 
Navigation are very much blemiſÞed. For who that toverh truth, 
can patiently endure to heare the Mariners common and corſ ant 
complaint of 150, or 200 leagues error in the diſtance berwren 
the bay of Mexico and the Azores; or (that which is yet moſt in- 
tollerable and monſtrons) of 600 leagues difference in the diſt- 
ance berween Cape Mendofino and Cape California, [ime ma- 
king that diſtance to be twelve or thirteene burdred leag es, 
where others will have it (and that mare probably) to be no more 
then ſix or ſeven hundred. 

But for as much as the charge, thongh not great, (to ſpeaks 
of ) of providing meet meanes for ſupply of theſe wants in the cour- 
ſes and Longttudes, (but chi in the latter ) exceeds the meane 
abilitie of the moſt part of them that are meſt addifed to theſe 
ungainfull ftudies (I muſt not ſay ungratefill, although in ihele 
daies they prove moſt unprofitable to their greateſt lovers) there- 
fore they are for my part like = reſt (as hitherto they Þave done) 
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untouchcd, and only con;mended Hito A cert are kind of hope 


(whether waine or no 4 know net) of {ome Meczoas at length of | 


mavificent (pirit to be ſtirred up, to have ſome aue conſideration 
both of theje, and other ſuch wants and tmper fetlions, as yet re- 
maine in ſo excellert an Art as this of Navigationis, 

For ſurely there is no man (conſidering how many other both 
Ingerions ard mgenious, as well Liberall as CAlachanicall Arts 
doe yeeld their aid and ſcrvice unto this of Navigation) that 
can denie the excellencie thereof, or the profitablenes eithey. But 
if he will, my purpoſe is not to ftand «pon it, nor to convince hin 

reaſons, by records, or by the more wonderful diſcoveries that 
ave bm pcrjormed in this our age, even to the furtheſt parts of 
all the earth, and round about the whole compaſſe of the ſame, 
whereby we have been made part«kers of the moſt rare and 
richeſt commodities and treaſures of the utmoſt Indies and Iſlands 
of the world, and they likewiſe have participated with us (or elſe 
they kave had the more wrong) in the moſt precious treaſures of 
heavenly truth. All which and much more then can be thought, 
or now ſpcken of, —_ chiefly (next under Gods providence) 
by the rules and direttions of this art, who ſeeth not that by how 
mnch the more excellent, and unto markind abunaantl profitable 
it ts, ſo much the leſſe onght any notorious error to he tolerated 
thercin, and ſv much the more onght all whom it may concerne 
(yea but in good will only where it may doc good) to endevour 
themſelves that it may be —__ to the higheſt pitch of perfe« 
flien. I know not then if any one be unto ſo excellent an enterpriſe 
drawn on to give the beſt furtherance he can, why he ſhould for 
his labony fall into any danger of reprehenſion at all, Yet it may 
be, I ſhall be blamed by ſome, as bring too buſie a fault-finder 
my ſelfe, For when they ſhall ſee their Charts and other Inſtru- 
ments controlled, which ſo long time have gone for currang, (ome 
of them perhaps will ſcarcely with patience endare it. But they 
may be pacified, if not by reaſon of the good that enſueth here= 
upon, yet towards me at the leaſt, becauſe the errors I point a in 


the (hart, have been heretofore complained of by others, eſpecral- 


!y by Martin Corteſe. and Perrus Nonius, o»t of whom moſt part 
of the firſt Chapter of the Treatiſe following 1s almoſt word for 
word tranſlated, 1 for my part deſiring rather that faul:s ſhould 
be found by ethers then f4 my ſelfe, and labouring much more, as 
for a thing much better, and far more needfuil, and profitable, 
to be 4 fanlt-mender, then a fault-finder. Or elſe I may ſo mach 
the more be miſliked, becauſe in ſecking to amend, ſome uy 
; thin 
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thinks 1 take too much upon me: For ſowe will ſay, and of thoſe 


perhaps that have been employed in Sea affairs all their life 


long, that all this we goe about is more then needs. For they with- 
out all this ado have ever performed their charge with good 
ſucceſſe, and are now 100 old to give eare to theſe innovations and 
new ſchoole tricks. But other Sea-faring men who acknowledge 
the need hereof, are aſhamed peradventure ts receive (as it 
were) either correttion from the ſchooles, or direttion from the 
land: and therefore ſtick not to condemne Vniverſities, and all 
in compariſon of their long and daily experience, Others alſo as 
more indifferent for the matter, will yet have a fling at the 
perſon, thinking this reformation, which is profeſſed, to ſpring out 
of other mens fountaines: All which (becauſe wee are now about 
a work of amendment) muſt alſo (if they will heare reaſon) a- 
mend their opinions. For the firſt, which ſeem moſt unreaſonable, 
do not conſider (being addiit to theſe unreformed Inſtruments) 
bow like they are to thoſe old (hip-maſters, of whom Maſter 
Bourne makerh mention, who not many yeeres fiince, wedded 
lik-wiſe too much to their old t__— uſage, have mocked 
them that have nſed Charts, or Croſſe-ſtaves, ſaying, they care4 
not for their ſheep-skinnes, they could keep a better account upon 4 
boord: and them that obſerved the Synne or ſtarres for finding 
the Latitude, they would call Sun-ſhooters, and Star-ſhooters, 
and atk if they had hit it,_ But marks what commeth hereof: for 
one of theſe Maſters was he, as I take it, of whom an ancient 
Seaman ( yzt living, as I think) once told me, who having under- 
taken the charge of condutting a ſhip from England to Saint 
Michaels, (the Eaſtermoſt of the Azores) and after long ſeeking, 
wot able to find it, for ſhame and ſorrow caſt himſelf over boord, 
Wherefore theſe men, if they conſider tt well, have no cauſe to 
boaſt of ſucceſſe without kill; but to thank, God for both, that is, 
for their great and often good hap and ſafetie, and for their 5kyll 
alſo were it ſmaller then it is, For I will do thems no wrong, but 
doe freely grant and acknowledge, that from any one place to 0- 
ther, the courſe, height and aiſtance may be truly ſet down in 
the ordinary Chart, wherein the R umbes are right lines, aud the 
degrees of Latitude every where equal: and ſo by that Chart 
they may ſaile truly enough from hence to Ruſſie, or Iſland, or 
any other place. But sf by the way they ſhould croſſe over from 
the one to the other, following the direction that their Chart ſhe- 
weth them, they cannot but erre a great deale, either in courſe 


or diftance, or both; eſpecially in thoſe Northerly Navigations. 
r * . . W, 
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then d they, where there is danger of wandring, refuſe 
helpe of _=_< 5s willy to ſhew a better conrſe. 


But to come to thoſe that may perhaps objett I doe but aGtum | 


agere, in doing »s more then hath bin done alreadie by Gerardus 
Mercator i his univerſal Mappe of the World many yeers ſince: 
and in publiſhing ſomething already ſet forth by Todocus Hog+ 
dius, in his greater Mappe of che World and of Europe, now of 
late: I muſt anſwer, that indeed by eccafion of that Mappe of 
Mercator, / firſt thought of correiting ſo many, and groſſe errors, 
and ab(urdities, as 1 have alreadic tonched, and are hereafter 
at large ſhewed in the common Sen-Chart, by increaſing the diſt- 
ances of the Parallels from the «AE quinoitial towards the Poles, 
in ſuch ſort, that at every point of Latitude in the Chart, a ſmall 
part of the Meridian might have the ſame proportion almoſt to 
the like part of the Parallel, that it hath in the Globe. But the 
way how this ſhould be done, I learned neither of Metcator, noy 
of any man elſe, And in that point I wiſh I had been as wiſe as 
he in keeping it more charily to my ſelf. For ſo perhaps it might 
have been more beneficiall to me: neither ſhmld any man have 
had cauſe to thinks at the firſt ſight of the fourth Cha er of this 
book, that all I have there ſet down is ſtolen out of one of the 
foreſaid IMappes of Lodocus Hondius. But were [ brought before 
4 Tnage, I (hold for my abſolntion, and Todocus his condemna- 
tion, make the contrary to appeare, and that by his own confeſſi- 
on in his letters to me, and to a friend of mins, which I have ta 


 ſhew; written in Latin with his own hand: To me his Writing et- 
 gliſhed is thus much in effett: 


I heare that you are ſomewhat offended with me, becauſe T 
hay e taken thoſe few things our of your manuſcript book, where- 
as I promiſed you that T would not publiſh ic; which alſo I 
would in no wife do without your leave, For my conſcience 
ſomething grudged, eyen to publiſh this little, if the diſtance of 
places would have ſuffered me conveniently to fend lerers unto 
_ I was purpoſed to have ſet this forth under your name: 

t I feared that you would be diſpleaſed therewith, becauſe L 
have bur rudely tranſlated it into Latine, 

And in a letter to M. Briggs, now Profeſſor of Geometrie 
in Greſham Colledge, he writeth thus: 

I haye written to M, Wright in excuſe of my ſclf; I am yery 
ſorry that he is angrie with me for that caule. I pray you learn 
of him how he is affected towards me, and wrice back unto me, 
and excuſe me unto him as much as yowcan, I would haye pub- 
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ſhed his whole book for the common good, if I might have 
done it without breach of my faithfull promiſe. Ar:d turely m 
conicience grudged to publiſh even this little which I have 
taken out of his book: but the profit thereof moved me, &c, 

The truth is,that at his own mitant requeft, when he wrought 
as an Ingraver here at London, ſome of my friends alſo pro- 
cured by his flatterie, perſwading me thereto, he alſo aſſuring me 
npon his faith and credit that he would n«t publiſh it, or any part 
thereof without my knowledge ard conſent. Fnt how well and 
honeſtly he hath performed that prote$lation grounded upon faith 
and credit, the World may now ſec: and how unthankfull he hath 
been to me for that which hath been ſo gainfull to himſelf, (as 
may appeare by ſo common ſale of his Mappes of the World, of 
Europe, Afia, Africa, and America, all which had yet been un- 
hatched, had he not learned the right way to lay the ground 
work, of them out of this books) I my ſelf know too well, But let 
him goe as he is. 

Now if any ſhall think, it to be beyond a Land-mans Skill, to 
find faults in matters belonging to the Seamans profeſſion; they 
muſt know, if they be yet to learn, that one that is but reaſonably 
well acquainted with Geometrical conceits, may as well, if not 
better then moſt Seamen, know the natare and properties of the 
ſpherical form of the Earth and Sea, with all conſequents and 
dependances thereof. By conſideration whereof, the true under- 
ſtanding and reaſon of the Namtical Planiſphere, or Sea-Chart, 
may by bins that hath been but —_— converſant in Mathemati- 
cal meditations,be better apprehended,then otherwiſe 1t can by the 
Seafaring man, though. he ſpend his whole life in ſailing over all 
the Seas in the World. The like may be ſaid of the Crofſe-ſtaſfe, 
and ( ompaſſe, and of the Regiments or Tables of Declination of 
the Sunne and fixed ſtars, and of all other the principall means 
and [nitruments ſervmg for the Art of Navigation. But it 
is ftrange to ſee the difference of things that in this World is 
made by the difference of hands from which they are received, 
howſoever the things themſelves be, Foy let Hannibal a Captaine 
diſcourſe of Warliks affarres, be it never ſo ſlightly and ont of 
reaſon or ſeaſon, yet all (forſooth) muſt needes be greatly eftee+ 
med and admired, becauſe he ſo great a Captaine hath ſpoken it, 
But let Phormio a Philoſopher ſpecks of the ſame matter, eſpe- 
cially in the hearing of Hanmbal, be his ſpeech furniſhed with 
never ſo much learning and Judgment, yet muſt he (there is no 
remedie) be either a foole or a madman for his hire, So by all 
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likelihood, the caſe may ſtand with this poore Treatiſe of mine; 
_ which if it had come forth to publike view, from ont of the bo- 
ſome (as once it was like) of a Maſter at Sea, of great reputed 
excellencie, it had no doubt then found the favonr, which now 
like enough it ſhall want: all winges then would have ſweetly 
blawn it into the pleaſanteſt haven of every mans (at leaſt of. 
every Sea-mans) favourable entertainment. I (hall therefore with 
their patience ſet down the matter as tt was, that none may mi» 
ftake a truth, which is daughter, nat only of time, but of occaſion, 
as hereby may appeare. It is not unknown to ſome of good place 
and reckoning, : ore of the skilfulleſt Navigators b he was 
by many accounted) of our time and Nation, (who died in Sir 
Francis Drakes laſt Voyage) when he came to that extremitie of 
ſickyes, that he ſaw there was no other way with bim but one, 
was reported to have gathered and bound together into a bundle 
all his Nantical notes and obſervations, and to have caſt them 
into the Sea. But ſoon after, notwithſtanding that report, there 
came more comfortable newes by a Captain that was familiarly 
acquainted and converſant with him in all that Voyage, and au- 
ring the whole time of his ficknes, in whoſe armes alſo he died: 
who moving ſome ſpeech unto him touching ſomething of Sir Fran- 
cis Drakes, that might then after his death be expetted to come 
to light concerning Navigation; Tuſh (ſaith hee) for that matter 
there is not much to be looked for at his hands, he had but ſmall 
{Kill in that Art. Why,and what will your ſelf then do: (quorh that 
Captain) Wherenpon this great Navigator drew forth a book 
ont of his boſome, and delivered it to Tis Captain a little before 
his death. This bock was ſhewed by the ſame Captain to the Right 
Honourable the Lord high Admiral of England in the Cales Voy- 
age, as being made by that famous Navigator, which his Lord- 
ſhipalſo(asir was reported) thought good ſhmld be prruſed and 
publiſhed. Theſe news moved ſom: expettation of that book; ſo as 
the Right Honorable the Earl of Cumberland hearing of it, was 
deſirous alſo 10 have a ſight thereof, and remembred me unto that 
Captain, as one not inſufficiert to peruſe and corre the ſame, 
Ana hereupon the book, was bronght unto his Lord(hip, at the 
time and place appointed at Weltminſter, and was there alſo de- 
livered unto me to be peruſed and correted, Having therefure 
opened it, and beginning 4 little to turn over the leaves, to takes 
ſome general w1ew what matter might be contained therein: 1 
firſt ejpied 4 Diagram, the like whereof 1 knew very well I had 
mide 12 a book of min:, And herewithall I was the more moved 
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to ſee if there were auy more that Þ corld know as well os the 
former: turning over therefore two or three leaves more, 1 pre- 
ſentl eſpicd another fignre alſo, wherewith I was as well ac- 
qguaintcd, as with the fermer* for I found not only the very ſame 
figure, bur (that which made me the more to marvel for the pre- 
ſent) following alſo in the ſame order, as I well remembred it did 
in my book, Being therefore yet more earneſtly ſtirred up hereat, 
and wonaring what the reaſon might be, that we ſhould thus a- 
gree, 1 betook my ſelf to the reading of that book. And looking 
firſt upon the firſt leaf thereef, and afterwards in _ other 
places, I found it every where to agree with mine, and to be a 
coppie of the ſame book, word for word, which I made, and preſen- 
ted unto bis Lordſhip almoſt ſeven years before, as the next morn- 
ing it plainly appeared, both to his Lordſhip and to the C aptain 
kimfelf that brought it, by comparing it in all points, wi the 
original exemplar of the ſame book, which I then brought unto 
his Lordſhip. 

One crime there yet remaineth which Simon Stevin of late 
hath charged me with, in the former edition of my Tables of 
Rumbs, namely, that I have erred about 12 minutes in the La- 
titude of the fourth Rumb at 78 degrees of Longitude, and a- 
bove two minutes in the Latitude of the firſt Rumb from the 
Meridian, before I come to ſo little as two degrees of Longitude: 
whereby. hee would prove that my way of making the Table of 
Rembs ſhould be erroneous. But the truth is, the error is not ſo 
much in my Tables, as in his own too raſh unadviſednes, who out 
of no better ground then ſo groſſe a manner of trial, as he uſeth in 
finding ont the Latitudes of the Rumbs, working by whole deorees 
of Longoitudes, would make the world beleeve I had commutted 
fo great errors in thoſe Tables, which Latitudes if be had ſought 
by ſingle minutes, he ſhould not by his own way and manner = 
count have found ſo much as the ſixtieth part of one minute dif- 
ference from my way whereby I made thoſe Tables, which as it 1s 
of all other the moſt eaſic, ſo it is not inferiour in truth to any 
way that he hath or can deviſe: his account, according to his own 
waies, yeelding alwaies more then truth, and mine ſomething 
leſſe; and yet not differing ſo much as one ſecond one from another, 
if you work his way exattly by ſmall differences of Longitude. 

But 1 fear that whileſt I labour to ſatisfie all, I ſhall offend 
ſome, as making too long a Preface to ſo ſmal a volumze: 1 will 
therefore haſten to an end: Only ſhewing the ſum of this Treatiſe; 
which I thought goodto oy unto your view, as 4 ſhort abridge- 
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ment of all that followeth, and rather to ſet it apart by it ſelf, 
then to include it, as I was purpoſed, within this Preface, which 


is beyond his bounds alreadte, 


The ſumme of the Treatiſe following. 


He Treatiſe following containeth four primcipall parts; 
whereof the firſt may be called Hydrographicall; wherein 
are ſet down the errors of the common Sea-( hart, with 

right lined Rumbs, and degrees of Latitndes every where equal: 
then the way to avoid theſe errors is Geometrically demonſtrated, 
and ont of this demonſtration a Table is calculated and the uſe 
thereof ſhewed for the true and eafie dividing of the Meridians 
in the (hart, both general and particular, into ſingle minutes 
of Latirude, increaſing in due proportion towards the Poles, where- 
to 1s adjoyned, as ariſing from thence, the Table of the ſeven 
firſ® Rumbs, (hewing by what points of Longitude and Latitude 
each of thoſe Rumbs 15s 10 be drawn, from the Equinottial till you 
come within a minnte of the Pole: with help of which Tables, the 
Rumbs may in any Chart, Mappe, or Globe, much more truly be 
deſcribed, then by theſe mechanicall waies, long ſince publiſhedby 
Petrus Nonius, or lately prattiſed by ſome Globetmtakers in Eng- 
land, To which is annexed a Table of the eighth Rumb, ſhewing 
the quantitie of one degree of Longitude at any Latitude, in 
minutes ſeconds and thirds of one degree of the Equinettial. 
Which degree of Longitude being divided 3 at ws Latitude, 

iveth you the number of leagues contained in one degree of the 
Parallel at that Latitude. By meanes of this Table, the Table of 
Rumbs may (according to Stevins way) be more truly and eaſily 
made or examined, then by that which he hath lately ſet forth, 4. 
libr, Geogr, de Hiftiodromia. Afrer this followeth a moſt plain 
and ſenſible demonſtration of the diſagreement of the common Sea- 
Chart, and of the agreement of the Globe with the Chart before 
deſcribed, the uſe of which Chart is ſhewed mm the Chapter next 
following: where alſo (the Longitudes and Latitudes of any two 
places being given) the way is ſet down how to find their di- 
tance meaſured either in the ſegment of the Rumb, or in the arch 
of the great circle that is drawn between them, bath mechanically 
with Ruler and (ompaſſe, and Mathematically by the doftrine 
of Triangles, whercby it may without much difficultie be concei- 
ved how Navigation may by eArithmetical calculation only be 
performed without Chart or Globe, the Longitudes only and ay 
| titudes 
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tirudes of the places from whence you come and whither Jou go, 
being firſt known, 

The ſecond principal part of this Treatiſe may be called 
Magnetical;becavſe it tutreateth of the Variation of the Compaſſe, 
ſhewing how the ſame may be found at Sea = Latitude being 
given) by one obſervation of the Suns height, and point of the 
Compaſſe whereupon he is at the ſame inſtant, before or after 
noon, with help of the Globe or Aſtrolabe: which way of finding 
the Variation is alſs exemplified, with a Table of ſuch obſcrva= 
tions as T took both at Sea and on ſhorr, in the Voyage of the 
Right Honorable the Ear! of Cumberland, i the year 1589. 
But this way of finding theV ariation, being ſome; bing tedions, 
I have now. therefore hereto newly adjoyned the mate 1g and uſe 
of the Seamans Kings, an Inſtrument which long ſince 1 deviſed 
for the preſent finding both of the Variation ard time of the day, 
at one inſtant, even together with the obſervation, wuhont any 
further trouble of uſing any other Inſtrument, or working, either 
Mechanical or Arithmetical, after you have obſerved. Yet be- 
canſe theſe Rirgs, and the Globe ard Aſtrolobe alſo are ſuch In- 
ſtruments as every one cannor eaſily have and uſe at Sea; I have 
further ſhewed how by the Suns point of the Compaſſe (or Mag- 
ne:icd Azimuth) and altitude given by obſervation the V art- 
ation may be found, either meicl ancally, with Ruler and Coms 
paſſe, or Mathemancally by the do(lrine of Triangles, and A- 
rithmetical calculation. And ſeemg moreover that of late years, 
divers induſtrious Seamen of our Nation. have begun to make 
ſome obſervation of that new found propertie of the magnetical 
weedles inclination, or dippir'g under the Hirizon, after it 15 tout= 
ched with the Loadſtone;, by means whereof, tt ſeemeth ſome= 
thing probable, that Seamen may have ſome help to know their 
height or Latitude in dark and cloudie weather, when nenher 
San, nor Stars for many daies appear, to be obſerved: I thought 
it ſhould not be impertinent to this place to (et down the Theorick, 
that hath been deviſed of this mapnetical inclination, together 
with a demerſtration for the making of a Table thereof, to every 
degree of Latitude, according to that Theorick; to the end that 
ſuch of our Sea-men as mean to be diligent obſervers hereof, pr 
make heedfull trial of that inclining propertie: and compare the 
ſame with this Table, in all parts of the world where they ſhall 
travel, eſpecially in thoſe long Voyages to the Erſt and Weſt 

Indits, 4nd in their Northeaſt or Northweſt diſcoveries, 
The third part may be called Geometrical inrreating of the 
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Croſſe-ſtaffe,and ſhewing how ſuch errors may be avoided,as l ave 
b-en commonly committed in the uſe thereof, either by reaſon of 
the parallax,or eccentricitie of the eye, or by the height of the eye 
above the water, or by the parallax or refrattion of the Sun. And 
bec mſe for finding the quantitie of the angle that is to be abated 
out of the apparent altitude of the Sunne or ſtarres,obſerved by 
this ſt ff for any height of the ey above the water it was neeafull 
to know the quantitte of the earths ſemidiameter,concerning which 
there 1s great varietie of vPinions among ſt learned authors : I 
have therefore in this part of this treatiſe now ſhewed divers waies 
for the more certain finding thereof ; one of which waies I have 
alſo for my more aſſnrance exemplified by obſervation, as meanes 
and opertunitic ſerved me, neere Plimmouth ſound. anno i589, 
The fourth and laſt part may be call:d Aſtronomical, wherein 
my chief intent was to corre(t the errors that are in the ordinary 
T ables of declination of the Sunne, and fixed tarres, To which 
exd there is firft ſet down a table of the declination of every mis 
wnte of the Ecliptick,, in degrees, minutes and ſeconds, calculated 
for the greateſt obliquitie of the Zodiack,as it is found by obſerva- 
tion in this age, 23 degrees, 21 minutes and an half. Whereto is 
ad:oyned the uſe thereof for the readie finding of the place of the 
Sun by his declination given : or contrariwiſe for finding the Suns 
declination, his place being firſt known, After this is ſhewed the 
way and means I uſed for exaft obſervation of the Suns Meridi- 
an altitudes, with a table of thoſe obſervations , for four yeeres to= 
gether, that ſo the more certaintie might be had of the declina- 
tions and places, and conſequently of the whole courſe and motion 
of the Sunne : and that by comparing together ſo many obſervari- 
ons, the Sunnes Eccentricttie and Apogzum might the more aſſu- 
redly be known, By knowledge —_ the way was laid open for 
the correfting, and true making, of the Tables of the Suns middle 
motions Prolthaphzreſes, which were neceſſarie helps and 
means for calculating the Ephemerides of the Sun ther: ſet down, 
without which the q _—_ or table of declination of the Sunne 
next following (which 1 may commend as free from error obſerva» 
ble at ſea, and ſeldome difering one minute from obſervation on 
land, and for which principally all the former pains were undert tk: 
en) could not ſo eaſily have been made. Now if any ſhall think that 
moſt of this fourth part going before this regiment, might have 
been omitted as being impertinent to the uſe of Mariners,and ex- 
ceeding their capacitie: I anſwer, that it was not my purpoſe, nei- 
ther conld I in all places apply my ſelf to the moſt part of ſea-mens 
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capacitie, knowing many that would not be content with this re 
iment alone, but that deſired more to know the ground and root 
om whence this fruit grew: whoſe deſire I was alſo willing to ſa- 
tisfie as I could for the preſent, having ſeldome had a more in- 
convenient ſeaſon for ſuch a purpoſe. Then after ſome cantion gi- 
wven,concerning the uſe of this table of Declination, and the Equa- 
tron thereof im places farre differing in longitude from hence,there 
followeth a Table of 32 principall fixed ſtarres about the /Equi- 
nottiall,that have been moſt commonly known aud obſerved by Sea- 
men with their Declinations corrected; and another Table of as 
many more of the notableſt ſtarrs about the North Pole is there- 
to annexed, with their diſtavces from the Pole, correfted alſo 
and verified by diligent Obſervation on land, To theſe is added a 
Table of the Suns Right Aſcenſions (reſolved into hours and mis 
utes) for every day of the year with the uſe thereof. for finding at 
what houre any of thoſe ftars commeth to the Meridian at a 
time of the year: that hereby the Marmer might find at all times 
when they come to the Meridian, and (0 the eaſiliey learn to know 
and obſerve them. Hereunto I have newly ad/ ojned the deſcription 
and uſe of an Inſtrument, which way not unfitly be called a Sea- 
quadrant; whereby ts (hewed, how the height of the Sun at ſea, 
may by two obſerners, be much more exttly obſerved then by a 
other means before publiſhed : and how the height of the Pole may 
readily be found at any time of the night, by obſervation of the 
Pole-ſt ar and Guard, without oy any abatement or allowance 
(as the manner huh been) in regard of the point of the comp ſſe 
whereupon the Guard is ſituate. But now for further ſatisfation 
in every one of theſe particulars, I refer the friendly Reader to 
the Treatiſe it (elf here following which Simon Stevins inconſide- 
rate deſire of finding fault with my Tables of Rumbs, hath cau- 
(cd me to conclude with an Anſwer to him p/ainly ſhewing himſelf 
and not me, to be in the ſame fault that he would find with me. 
To this Treatiſe (for the benefit of the younger and unskylfullcr 
ſort of Seamen) it was —_— not unmeet to ad;oyn the ſhort 
Treatiſe following containing the ſum of the whole Art of Navi- 
gation, firſt ſet Ph in Spaniſh by Roderigo Samorano ard ſince 
tranſlated into Engliſh, by a friend of mine, for the benefit of onr 
Nation: which Treatiſe I woul wiſh af them that are but New 
beginners in that Art, firſt to peruſe, and underſtand well, before 


' they come to the reading of the former, which ( for the reading 


thereof with the greater profit) requrreth ſuch a one as is alrea- 


die reaſonably well acquainted with the rules and _—_ of 
that 
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that «Art: which I have not hitherto kjown to be more briefly 
and plamly,nor yet more fully ſet down and publiſhed in any other 
book, then they are in that little Treatiſe. This notwithſt anding 
IT muſt admoniſh the Reader, that in ftead of the Sea-Chart 
therein deſcribed, according to the common error, with equal de» 
grees of Latitude, he follow that manner of making the ſame, 
which I have in the former Treatiſe ſet dowa,Chap.3,4,5 and 6. 
And that m ſtead of the rules and allowances for finding the La- 
ritude by the height of the Pole-ſtar (which are many wates, 
and much erronions) he mnſt follow the Tables adjoyned to the 
end of that Treatiſe; which for an» of thoſe eight poſitions of the 
Guards, at which Seamen uſe to take the height of the Pole- 
ftar, do in any Latitude truly ſhew the height of the Pole by the 
height of the Pole-ſtar truly obſerved. Which T ables, together 
with ſome others m the former Treatiſe; as namely; that of the 
Decluation of every minute of the Ecliptick.in the 17 Chapter, 
together with thoſe of the Suns Proſthapheareſes. and Ephemeri- 
des in the 22 and 25 Chapters, as alſo that of the Suns Declina- 
thon Chapter the 27: 1 could not by reaſon of my many diſtratti- 
ons intend to make my ſelf: but was enforced to procure my kind 
friend M. Henry Brigs to undertake that labour for me: which 
notwithſtanding (1 perſwad: my ſelf) many will think might well 
have been ſpared; being all undertaken upon no greater occaſion 
then the error of one minnte and a half in the Suns greateſt De- 
clination, which (by following the example of Copernicus aud o- 
thers, the chiefeſt Arts maſters in Aſtronomie, in not regardin 
the Sunnes Parallax, when by his Solſtitiall altitude, and the 
height of the Pole, I ſought the obliquitie of the Lodiack, and 
diſt ance of the Tropicks) was committed in thoſe Tables in the 
former edition of my book_of Errors in Navigation. 
But howſoever I may perhaps for this cauſe be cenſured by 
ſome, of too much curioſitie; yer this I am ſure of, that all Mari- 
mers and Sea-men, and whoſoever elſe ſhall have occaſion to make 
uſe of this book, have juſt cauſe to think well of my carefulneſſe 
herein; who would have ſo much labour undertaken, as to have 
all thoſe Tables with great diligence newly calculated through- 
ont: rather then ſo ſmall a fault as that ſhould in this edition alſo 
paſſe on uncorretted. T his labour therefore together with the reſt, 
1 commend to thy friendly acceptance. Farewell, 
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Faults in the common Sea-Chart , with Rumhes expreſſed 
by right lines , and degrees of Latitude , every where 
equal, 


S the Sea-Chart is one of the moſt prin- 
cipal Infiruments that Mariners have for 
their direction in failing , ſo there is not 
any,wherein there are ſo great and danger- 
ous errors, 
x, For firſt, what places fo ever arede-p,  .. , 
{cribed therein , the length of them (from m——— of 
| > Eaſt to welt) hath a greater proportion the length and 
to the breadch (from North to South ) then indeed it ought to breadth of pla- 
haye ( except it be at the XquinoRiial,) And ſo much the more _— = 
; this error increaſeth , by how much the further diſtant thoſe FO 
places are from the AquinoCctial : even as the proportion of the 
Meriaian to the Parallel, increaſeth che more , the neerer you 
come to cither Pole;ſo that at the Parallel of 6 degr. of latitude, 
the proportion of the length to the breadth is rwice greater v 
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{rhea indeed it ſhould be - and that becaulc the Meridia is dou- 
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ble to tha: Parallel, and fo in all the relt, the proportion of the 
lengrh to the breadth ſhall be greater then the truch, in the ſame 
{ proportion, wherewith the Meridian exceedeth the Parallel. 

As for example: In the common Sea-Chart, the proportion of 
thelengch of Frieſlund,to the breadch thereof, is ewofold great- 
er then in the Globe, (which ſheweth the true proportion of 
the length tothe breadth ) becauſe the Mcridian is double to 
the parallel of that Iland. In the Ilands of Graenland and 
'Grocland , the length to the breadth hath a four-fold greater 
proportion in the comon Mariners Chart, then it hath 1n the 
Globe ; becauſe the meridian is four-fold greater then the Pa- 
rallel of thoſe places. 

i 2, The way to find outthe difference of longitude, by the 


Error in find- common Sea-Chatr, is true at the A&quinoRtial only , and neer 


ing outthe gif- 
ference Of Jon- 


abouc the ſame may be uled without ſenhible error : becauſe 


eitnde bY the there only the Meridian and parallel are equal But on this fide 
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or beyond the Xquinoctial, there isecror commined propor- 
tionally to the difterence of the Meridian and Parallel, thac is, 
the difference of longicude found out by the Chart , hath the 
ſame proportion .co the true difference of longitude, that the Pa- 
rallel hath to the Meridian, 

As for example : At the Paralle] of 60 degrees in the com- 
mon Mariners Chart (wherein the degrces of the Meridians 
and Parallels are equal) admit BD be wo places, bearing each 
trom other South-welt and North-calt , differing in laticude fo 
much as 1s the Ark ot the Meridian B C, which for example 
take we Will luppole to be one degree , therefore by the ordina- 
ry Charts, the difference of Longitude CD, ſhall be likewiſe 
one degree : bur yet ja truth, becaule the Meridian is double ta 
that Parallel,” {and conſequently , a degree of the Meridian 
double to a degree of that Parallel,) therefore B differing a de- 
orce in Jatitude from D ſhould be wi twice ſo ſar from C, 
that is at A, ſoas ABC may all be counted but for one de- 
gree of the Meridian, and fo be equal to rwo degrees of the Pa- 
xallel; whcreof ſhould follow,that E C ſhould be the difference 
of longitude : that is, two degrees, (as the truth is in the Globe) 
whereas the common Mariners Charc ſhews the difterence of 
longitude to be but half ſo much, And yer norwithſtanding if 
you go neercr to the Poles, you ſhall erre by theic Chart a 
great deal more, even as the proportion of the Meridian to the 
Parallel increaleth mare and more. 
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in the Sea-Chart, 
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But this error in ſhew- North, 
ing the difference of lon- 
gitude, ſhall yer further penny ena A 
appear by this example I] of 


of Petrus Nonins, 


In the Mariners Chart, Fu B 
the diftance betwixt Lss- þ — >, ; 


bon and Tercera, is ict 


down to be 262 Spaniſh : 
leagues, (whereof 17 * FE PE 
and one half make a de- A —— C 


2A 


or of any of the greatelt / 
Circles) tor ſo much the | UP 
Mariners do find that di- i 
ſtance to be, not onely Sourh 

by eſtimaticn of the wa _—_— 

that the ſhip maketh, when they fail from Eaſt to Welt to that 
Tland, but by another account which is more certain ; and that is 
this In ſayling from Lisbon to Madera, they keep their courſe 
South-welt, and from this Iland to Tercera, they fayl North- 
weſt, Now becauſe Lisbox and Tercera have both almoſt the 
fame latitude of 39 Degrees : and in fayling fromNorth-eaſt to 
South-weſt. and likewiſe from South-caſt to North-we ſt,you 
alter the longitude as much as the laticude ( becauſe that in 
both thoſe courſes the angle that the way of the ſhip maketh 
with the Meridian, is equal to half a right angle; and the 
Land of £M:d:ra hath almoſt 3 1 degrees and an half of latitude 
towards the North , ſo that the difference of the latitudes of 
Lishon and Madera , as allo of Madera and Tercera is about 
7 degrees and ;.) Therefore the difference of the longitudes of 
Li:bon and ec Madera, and likewiſe of e Madera and 7eracra 
ſhall be 7 and }. of the ſame degrees of the Meridian , both 
which added together make the whole difference of longitude 
betwixt L.isbon and Tercera , to be 15 degrees of che Meridi- 
an, which are equal to 262, and one halfe Spaniſh leagues. Bur 
in the Parallel that paſlech by the 39 degree of latitude, where- 
in (almoſt) Lisbon and Tercera are placed , there are more 
degrees in the ſame ſpace , according to that proportion where- 
wich the Meridian is greater then that Parallel, Therefore the 
true difterence of longitude berwixt Lisbon and Tercera, (that 


is the ar! of the Parallel or AXqino&aal contained betrwixt the 
A 2 Meridi- 
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Meridians of thoſe places ) ſhall thus be found out: 
It is a rule in Geometry , that the Diameters and Periphe- 
ries, and conſequently the temidiameters , and like arks of Cir- FÞ 
clcs have the ſame proportion. . 
Alſo it is manifelt, that the Sine of the complement of the di- f 
ſtance of any Parallel from the AquinoQtial , is the Semediame- Þ| 
ter of the {ame Parallel. 'S ; 
Now the diſtance of the Parallel of Lighon and Tercera PF 
from the AquinoGtial is about 39 degrees , the complement | 
whereof is 51 degrecs : whole fine is 777, Which is the Semi- | 
diameter of the foretfaid Parallel , in ſuch parts whereof the Þ| 
whole fine containeth 1000, which is the Semidiameter of the 
Meridan. Therefore by the rule of proportion inverſed, if 262 
Spaniſh leagues make x5 degrees in the Meridian, whoſe Semi- 
diamiter is 1000 parts : then in the Parallel whoſe Semidia- 
meter is 777 of the ſame parts , they ſhall make 19 degrees, 
and 23! parts of one degree , that is, 18 min. and little more : 
Which ( if it be true that the courſe from Libor to Madera is 
South-welt , and from Madera ro Tercera Notth-weſt : and 
thar the Latitude of Madera is 31 degrees 30 min. and the Lati- ; 
rude .of Lisbon and Tercera 39 deg.) ſhall be the difference | 
of Longitude betwixt L:sbon and Tercara, Whereas Ortelius | 
and Mercator following(as it feemeth)the Mariners Charts with- 
out corre&tion in their univerſall-Maps , make them to differ in 
Longicude ſcarce 15 degrees of their Parallel, as if it were equal 
to the A:quino@ial line. 
Frror in the 3+ Moreover , they are deceived not ovly in the ſituation of 
Iyirgand many places,” which the Marine Chart ſheweth to be under 
bearing of plac the ſame AZcridran : but alſo in the lying , or beating of other 
wow 3» = places each from other. For the CAeriazan is a certaine rule of 
; the _ of places. If therefore error ſhall be committed in 


i 


common Svcea- ; ww ' 
Chart, the fituation of the Meridian , there muſt needs be error in the 


Inclinations of che other Rumbs, points, or lines of the Compaſle. 
Ard therefore not every Inclination , or reſpeSive poſition of 
place to place, which is {ct down in the Marine Chart, is to be ; 
taken for.true : but that poſition or inclination only , . by which : 
iowe have failed from the one place to the other. This may be 
ſ:en in ſayling to Tzdia, For the Marine Chart placeth that 
promentorie of Africa, called the promontorie of 3 points, 
veing in Latitude towards the North , 4 degrees ard one halfe, 
ard the Ilands of Triſtan eAcngna ( which have 36 degrees of 
Southern Latitude ) under the felt ſame Meridian : Allo the 
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Marine Chart ſheweth the diſtance berween theſe Iands and 
the promontorie of Good Hope, to be almott 400 leagues : both 
which notwithſtanding cannot Rand together, For if all the 
ſhore from the promontorie of z points unto the promontorie of 
Good Hope be rightly deicribed,and the promontcrie of z points 
allo lie under the ſame Merid:2z with thoſe Tands ; the fore- 
ſaid diſtance muſt needs be much lefle : but if ic be not lefle. it 
cannot be, that they ſhould have the ſame ſeri4ian with the 
promontorie of z points , but mult needs be more to the Welt: 
ward. Hereof it commeth, that the Mariners are very oft decei- 
yed, when they go from one place t9 another, following that di- 
rection Which the Sea-Chart ſheweth them, Which place, when 
they find nor by that courle, they think that the cauſe of that 
error is either ſome {wift current of the'Sea , ihat carrieth them 
another way : or elſe the declination of the Poles of the Load-" 
ſtone, from the true Poles of the World : although ( per- 
chance ) they erred only becauſe they knew not how thoſe 
places did bear one from another. Error in fet- 
4. Neither are they only deceived in that, becaule they think —_ , Pace 
that the Sea-Chart can ſhew the ſituations of all places : but al- ggg,n 5.4. 
ſo becauſe that when they will trarſlace the Sca coafts out of the Chart into the 
Chart into the Globe, they do it , having reſpe& only to the Gloke, 
numbers of the degrees of Longicude, and Latitude found there- 
in ; and no@therwiſe then when they ſet the fixed ttars into a 
Cceleſtial Globe. So it commerh to paſs, that not only tholc er- 
rors are committed , which do neceſſarily ariſe eur of che com- 
mon Sea-Charrt : but other errors alſo which might be ayoyded, 
if they firlt turned into degrees thole diſtances of Lorgitude 
which they have truly known, and then followed the Longy- 


tudes and Latirudes of places, 
'5. In ſhewing the diflance of places , there is as £reat error irg the dittan- 
committed, as in any of the former, For example : If you ima- <5 9! places in 
x ; , . the common 
gine 2 ſhips to be under the e/£quinottial 100 leagues afunder, go (4.0. 
and that each of them ſhould tay] from thence due North or 
South under his Meridia , until they come to the Paralle) of 
60 deorees Latitude : they ſhould be there but only 50 leagucs 
q WW FA þ - : ? ' 
diftant , becauſe at that. Parallel the Meridian are diftatt but 
half ſo much one. from another , as they were atthe += 9t1- 
notial, as it may molt manifelily appear by the Globe: and yet 
the Chart will ſhew. that thoſe two ſhips have the (elf fame di- 
Hance of xooleagues,being under the parallel of 6cdegrees, which 


they had before, when they were under the equizoctial line, 
ES 3 6 There 
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Error in kee- 6 There is yet another error remaining ( though all the for- 
ping alwaies mer were ayoyded ) whica atiſerh hercot, becaute that by the 
the ſame pot 4;;eion of the Compaſle, they bend and turne the ſhip, in ſuch 
nag; _— — , that they conlicrain it alwaies to make the ſame angles 
paſle. h | | 
with the Meridian. As when they fail from T/henr to C ape 
Raſo , both lying under the fame Parallel , they guide the ſhip 
in ſuch ſort , that it maketh alwaies right angles with the oAe- 
ridian , and fo holding on their courſe due Weſt , they keep 
themſelves alwaies under the ſame Parallel ; whereas notwith- 
ftanding, there is a more certain courle , whereby they may 00 
from one place to another withour that loſſe of way , which 
they mult needs make that keep themlelves alwaics under the 
ſame Parallcl, 
There is moreover another commodity in this kind of failing, 
*that we may fird every day by a more certain accomprt 
what way we have made , and know in what place we are. 
- But this way is not to be defined by any of the leſſer Circles, 
bur by a great Circle, which isto be dzawn by thoſe two pla- 
ces : and the ark of that great Circle contained berwixt the 
ſame places is lefſe then the ark of the Parallel which lieth be- 
tween chem , as may be concluded by an eyident and neceſſary 
reaſon out of the principles of Geometry + much like as a 
ſtraight line is ſhorter then a crooked , both being cxrended be- 
tween, the ſame pricks. Therefore this commoding is alſo here- 
unto adjoyned , that in failing by a great Circle , the way is 
more ſhort, and compendious. But he that entreth into this 
courie of ſayling ,. mult khow , that he muſt often change the 
point of the Compaſle whereupon he guideth the ſhip , becauſe 
of the variable, and inconſtant inequality of the angles , which 
that great Circle maketh with every new Aeridiar, Of which 
angles the Invention indeed ( by the Charr cſpecialy ) is very 
ſubtile , and confifteth herein , ro wit, in knowing how much 
ſuch kind of angles do decreaſe or increaſe, as the ſhip goeth 
forwards. And he that fo ſhapeth his courſe, goeth the ſtraight 
and neerelt way. Otherwiſe it cannot be.that a man ſhould keep 
a ſtraight courſe, if he ſhall continually follow one and the ſame 
point , or line of the Compaſſe , (except he fail under a Meri- 
dian , or under the e/£qninottial line : ) but he muſt change 
the point of the Compaſſe ſo often as that ſtraight courſe ſhall 
ſenſibly require. 
And therefore it cannot be by any means, that the Mariners 
when they go perpetualy towards the ſame part of the world, 
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keeping the {ame angle of polition in reſpec of the Meridian, 
or the ſame point of the Compaſle , ſhould go the ſhorteſt and 
neareſt way. 
This kicd of fayling under a great Circle, isof ſpecial uſe in 
our Northern Nayvigations , for the diſcovery of the North-eaſt 
or North weſt paſſoge : which as it may molt eaſily be perfor- 
med by help of an Hydrographical Globe , with the Heliſpha- 
ricall lines drawn thereupon : to for them that liſt not to be trou- 
bled with the cumbertome carriage and charge of the Globe, it 
may be done ( in a manner ) with no left facility by a nautical 
* Plaziſphere ,, made after the projection of Gemma Friſires his 
Altcolabe, whereof more hereatter,when God ſhall give leaſure, 
There be ſome alſo that hold it tor erroncous,that the Rumbs SN 
- * . The expret- 
in the Mariners Chart ſhould be expreſſed by right lines , and g,,, of che 
conſequently that the Meridians ſhould be Parallels , or equi- Runbs by 
diftant every where , which becaule it igbur barely affirmed, rizhr lines Cc- 
and the contrary may be proved, as well asthat each Rumb,ex- _ noms 
cept the rumb of North and South maketh equal angles with Jn 91 
every Meridian : we hold it not only as true, but, allo as mot 
meer and commodious for the Mirincrs common uſe , that the 
Meridians in the Sea-Charc ſhould he every where equidilian t 
each from other and conlequently; that the Rumbs ſhould b e 
ſtrajgh:t lines for theſe ewo cauſes. 
Firſt, becaule che rumbs or points of the Compaſle may fo 
molt cafily be drawa in che Nautical Planiſphzre , onely by a 
firaight ruler. For ſeeing that any one and the lame rumb ( 1a- 
viog onely che rumb of North and South , which is all one with 
the Meridian ) maketh alwaies equal arigles with every ſc» 
ridian , Without either fenfible, rumerable , or meaſurable, 
though not without intellioible error ( tor indeed thole angles 
are lefſe and lefle as they come neerer to the Pole , much like as 
the argle of a little ſemi- circle is leſſe then the angle of a greater 
femi-curcle ) all the rumbs muſt needes be firaight lines , if che 
Meridians be equidiftant and right lines, by the 27 and 28 
prop. 1. Enclid. 
Secondly, the reſpeRtive ſituation of any place to other 1n the 
Chart ( which they commonly call the lying or bearing of one 
place from another , according to the points of the Compaſle) 
may moſt eafily be known by the Nautical Planiſphzre wich 
righe lined rumbs ard equidiſtant Xf:ridizur, For char rumb 
from which both places are cquidiltant ſhewe:h kow thote 
two places lye one from another, 
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And for theſe two caules of fo great facility, both in the ma- 
king, and uſing of the Matiners Chart, with equidiſtanc Meridje 
ans and ſtcaight-lined rumbs , ir ought to be preferred before 
any other Inſtrument hererofore publiſhed r9 that end, for the 
common ule of the Mariner, at Sea eſpecially, And though the 
Globe be commended by fome as molt abſolute and perfe& 


for all courſes and Climates wharloever : yet for the chargea- 


vleneſs thereof, troublelome carriage , ltowage and tedious u- 
{ave for the molt part in Navigation , following any other 
courle, fave Eaſt or Welt, North or South : it will for the moſt 
parc be found unmeer and cumberſome, and nothing ſo fir and 
ready for the Mariners commoa ule art ſca,as the Nauticall Plani- 
ſphzre truly made. 
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How the former Errors may be avoyded, 


Heſe Errors notwithſtanding they have been much 
complained of by divers, as namely by Martine 
Corteſe in his third book, and ſecond chapter of 
the eArt of Navioation , but ſpecially by Petrus 
No nias in his ſecond book of Geometrical Obſervations, Kules, 
and Inſtruments : Ard although Gerardus Mercator in his 
univerſal Mappe of che World feemeth to corre& them —& 
making the diſtances of the parallels greater and greater towards 
the Poles : yernone of them teacheth any certain way how to 
amend ſuch grofle faults, whereby the Mariner may be decei- 
ved many times an whole point of the Compaſſe , yea ſome. 
times rwo or three points and more, in Judging by his ordi- 
narie Chart how one place beareth from another : eſpecially if 
he fail far Northwards , or Southwards , whereby we ma 
eaſily gueſſe, how indire& a courſe he ſhall make to come ro 
the deſired haven , that ſhall follow fo falſe and erroneons di. 
rection with great danger ( at the leaſt ) many times to loſe 
ſhip, goods, lives,and all. 

The tountain of all the errors aforeſaid ( the laſt only excep- 
ted ) isin the very foundation and ground-work of the Mari- 
ners Chart , thar is, in the firſt Geometricall lineaments there- 
of : namely , becauſe the MMeridians are not rightly divided, 
(the diviſions being every Where equall: ) nor the Parallels 
rightly drawne (having 18 all places the fame diſtances each 
irom other that the Meridians haye at the /Z qninottial :) 


Wherea 
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Whereas the ſpaces berwixt the Parallels ſhould increaſe more 
and more as you go from the eA gumottial towards either of 
the Poles , which Martin Corteſe alſo noteth is his 3 book 
and 2 chapter of the Art of Navigation, But he omitteth that 
wherein all the difficulcie lieth : = is, how much , or in what 
proportion thoſe ſpaces ſhould increaſe; 'Which , that it may 
the berter be perceived, I think it not unmeet firſt ro ſhew by 
what kind of projeCtion ( or extenſion rather ) the nauticall 
planiſphzre may not unficly be conceived to be geometrically 
made, after this manner. - 

Suppoſe a ſphzrical ſuperficies with Meridians , Parallels, 
Rumbes , and the whole hydrographicall deſcription drawn 
thereupon, to be inſcribed mto a concave cylinder , their axes 

reeing in one. 

Let Ni Sphzrical ſuperficies {wel like a bladder, ( whiles it 
1s in blowing ) xqually alwayes in every part thereof ( that is, 
” as muchin loogitude as in latitude ) till ir apply , and joyn it ſelf 
{ (roundabout, andall alongft allo towards either pole) unto 
} the concave luperficies of the @ each parallel upon chis 
 ſpharical _— increaſing ſucceſſively from the ef quine- 

tial towards either pole , until it come to be of zqual diameret 
with the cylinder, and conſequently the Meridian till wide- 
ning themlelves , till they come to be ſo far diſtant every where 
__ from other asthey are at the «fquinoftial. Thus it may 
moſt cafily bee underſtood , how a ſpherical ſuperficies may 
( by extenſion) be made gt , and cor.ſequently a plain 
Parallelogram ſuperficies ; becauſe the ſuperficies of a cylinder 
is nothing elſe bur a plain parallelogram wound about two 
equal equidiſtant circles that have one common axtree perpen- 
dicular upon the centers of them borh , and the peripheries of 
each of them equal to the length of the parallelogram as the 
diſtance berwixt thoſe circles , or height of the cylinder'is equal 
to the breadth thereof. So as the nauticall planiſphzre may be 
defined to be nothing elſe but a paralle]llogram made of the abies 
ſpherical ſuperficies of an Hydrographical Globe inſcribed into gfrh« Nautical 
a concave cylinder, both their axes concurring in one ; and the Planiſphare- 
ſpherical ſuperficies ſwelling in every part equally in longitude 
and laticude , till every one of the Parallels thereupon be in- 
ſcribed into the cylinder ( each paralle] growirg :s great as the 
e£quinottial : ) or till the whole ſpharical fuperticics , touch 
and apply it ſelfe every where to the con: + vity 7 the cylinder, 

In this:nauticall planiſphere thus cor.cciyed to be made , all: 
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places mult needs be kuate in the are dougizudes, latitudes, aud 
direRions or courſes , and upon the ſame Meridians , Parallels, 
and Rumbes , that chey were in the Globe , becaule that at 
every poigt between the o/£ quizoitial and the Pole , we under- 
ſtand the Spherical ſuperficies whereof chis Plani- ſphere is con- 
ceived.ro be made, 40 ſwell equally as wwch in longitude as in 
laticude ( tilt joyn it {elf unto the concavity of the cylinder , io 
25 hereby no part thereof is any way diſtorted or dilpaced our 
of his true «nd natural ſituation upea bis Meridian , Parallel, or 
Rumbe , butonly dilated and enlarged : che Meridians all, 
Parallels, and Rumbes dilating and enlarging themiclyes like- 
wile, at every poiot of latitude in the ſame propotcion. 

Now then Jet us diligently conſider of the Geometrical hnea- 
rents, that is, the Meridians, Rumbs , and Parallels of this 
imaginary nautical Planiſphere, that we maay in like manner £x- 
prefle the ſame in the Mariners Chart, For ſo undoubtedly we 
Jball have therein a true hydrographical deſcription of all places, 
in their longirudes, laticudes , and dire&ions , or reſpeQtive fatua- 
tions each trom other according to the points of the e 
in all things correſpondent to the Globe , without cicher 
or explicable error. 

Firſt therefore in this planiſpher. becaule the Par allels are e- 
very where equal each to other ( for every one of chem is equal 
to the e/Equmottial or circumference of the ciroum(criving cy- 
linder) on CAMeridians allo —_— be Paralle] and Hrcighe 
lines : and conſequently the (making equal angles wich 
every Meridian) likewiſe be Rreighr lines. "» 

Secondly , becauſe che Spherical fuperficies whereof this 
Planiſphere is conceived to be made, ſwelleth in every parc 
thereof equally , that is, as muchin latitude, as in longitude 
till it apply it ſelf round about , co the concavity of the cylin- 
der : therefore at every point of laticude in this planilphere , 2 
part of the Meridian keepeth the fame proportion to the like 

t of the parallel, that the like parts of the Meridian , and 
Parallel have cach to other in the Globe , wichouc any expli- 
cable error, 

Now becauſe like parts of wholes keep the ſame proportion 
that their wholes haye , therefore the like parts of any Parallel 
and Meridian of the Globe, have the ſame proportion that the 
fame Parallel and Meridian have. 

For example fake,as the Meridian is double to the Parallel of 
6 degrees , fo a degree of the Mendian is double to a degree of 

er ppm Rn) 
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that Parallel.or a minute ro a minute, &c, and what proportion 
the Parallel hatch tothe Meridian,the ſame proportion have their 
diameters and ſemidiameters eachto other,26.18.c.2,c,15,Kam. 

Bur the ſing. of the complement of the Parallels laticude,or di- 
ſtance from the e/£qunott. is the Semidiameter of the Parallel; 

As here you ſee, ae the fine of 4 þ the complement of « f 
the latitude or diſtance of the Parallel ab5c 4d, from the e/£- 
qninoit ial, is the Sermidiameter of the fame Parallel ab © d, 

And as the Semidiameter of the Meridian ( or the whole 
fine Y is tothe Semidiameter of the Parallel, fo is the Secans, 
or Hypotenuſa of the Parallels latitude { or of the Parallels di- 
fiance from the «/£ quinoftral )to the Semidiameter of the Meri- 
dian,or to thewhole fine;as f &,(that is) 4k, to 4 e(that is)g &; 
 fisskitokf 
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Therefore/in this nautical planiſphere , the Semidiameter of 
each Parallel being equal to the Semidiameter of the e/£qu7- 
mitial ( that is) to the whole fine; the parts of the Meridian at 

point of larirude muſt needs increate with the ſame pro- 
ion wherewich the Secants of the ark, conteined berween 
thoſe points of lacitude and the e gquirott ial do increale, 

Now then we haye an eafie way laid open for the making of 
arable (97 help of the Canon of Triangles) whereby the Mcri- 
dians of the Mariners. Chart may moſt eafily and truly be divi- 
ded into parts, in due proportion from the e/£ quinottial to- 
wards either Pole. 

For (fu g each diſtance of each point of laritude , or of 
each Parallel from other, to contein ſo many parts as the Secans 
of the latitude of each point or Parallel conteinerh ) by pe perual 
addition of the: Secances- anſwerable to the laricudes of each 


point as Parallel unto the fum compounded: ot all che former - 
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ſecantes, begirning with the ſecans of the firſt Parallels latitude, 
and thereto adding the fecans of the ſecond Parallels latirude, 
and to the ſum of both theſe adjoyning the iccans of the third 
Parallels latitude, and fo forth in all the reſt, we may make a ta- 
ble which ſhall cruly ſhew the ſe&tions and points of Jaticude in 
the Meridians of the nautical planiſphere : by which ſeRtions, 
the Parallels are to be drawn, | 
As in the table following, we make the diſtance of each Pa- 
rallel trom other, to be one minute : and we ſuppoſe the = 
between any two Parallels cach next to other in the pianiphare 
ro contein to many parts as the iecans anſwerable to the di- 
Hance of the furtheſt of thoſe two Parallels from the eZ quas. 
wottial , and fo by perpetual addition of the ſecans of each mi- 
nute tothe ſum compounded of all the former ſecants , I make 
the whole table. As for example , the ſecans of one minute is 
10, Coo, 000, Which alſo ſheweth the ſcion of one minute of 
the Meridian from the e/£quinottial in the nauticall planie 
ſphere. Whereunto adde the fecans of 2, minutes . thar is 10, 
©OO, ©02, the ſum is 20, 000, 002, which ſheweth the ſeRi- 
on of the 1econd minute of the Meridian from the e/E quirettral, 
in che planiſphzre : to this ſum adde the fecans of 3, minutes, 
which1s 10, 000, 004, the ſum will be 30, ooo. 006, Which 
ſheweth the ſeRion of the thid-minute of the Meridian from 
the Xqnirottial : and fo forth in all the reſt : faving that in this 
table we have of purpoſe omitted in every ſecans the 3 fuft ci- 
phers next the right hand : nor only for A ealer , but alſo for 
the truer making of the table , becauſe that indeed , at every 
point of latitude , a minute of the Meridian in this nautical pla» 
niſphzre, hath ſomewhat lefſe proportion to a minute of the 
Parallel adjoyning towards the &quimottial, then the ſecans of 
that Parallels laticude hath to the whole fine, Butin this table 
it was thought lufficienc to uſe ſuch exaQtnels as that thereby (in 
drawing the lineaments of the nautical planiſphzre ) ſenhible er- 
ror might be ayoided. He that lifterh to be more precile may 
make the like table to decades or tennes of ſeconds. our of /6- 
achimus Rhetieus his C anon magnus triargulorum. Notwith- 
ſtanding the Geomerrician that defireth exaCt truth , cannot be 
ſo fatisfied neither : for whoſe fake and further fatisf:Qion, I 
thought good to adjoyn alſo this Geometrical conceit of diyi- 
ding a Meridian of the nautical planiſphzre. 
Let the Aqinottral and a Meridian be drawn upon a Globe : 
Let the Meridian (divided into degrees , minutes ye &c.) 


roul 
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roul upon a Atreight line beginning at the Equinettial , the 
Globe 1welling in the mean time in tuch ſerr that the Semidia- 
meter thereof may be alwaies equal to the fecans of the anole, 
or arch conteined between the Aq9umoTial and Semediameter 
inſiſting at right angles upon the forefaid freight line : The de- 


| = , minutes , {econds , &c. of the Meridian , noted in the 
| fireight line , as they come to touch the ſame , are the diviſi- 


ons of the Meridian in the nautical planiſphzre, And this con- 
ceit of dividing the Meridian of the nautical planiſphzre may 


* fatisfie the curious exacneſs of the Geometritian : but for me- 
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| a minute of the Paralle] thereto adjoyning that it hath in the 


chanical uſe, the table before mentioned { which here now fol- 
loweth } may ſuffice, ® 
This Table ( ferving principally for the true dividing of the 


Meridians of the Sea Chart, in ſuch ſort that in any part there-. 


of, a minute of the Meridian ſhall have the ſame proportion to 


Globe) may not unfitly be called, 4 T able of Latitudes. 


| but the ſhorteſt diſtance thereof from t 


For as in Geographic, the Jatirude of a au is nothing elſe 
e Agqninottial line, 


| meaſured upon the convexitie of che earth or ſea in degrees'and 


minutes ; and therefore Tables containing ſuch diſtances are 
ordinarily called Tables of Latitudes : So this Table , ſhewing 
the diſtance of every minute of a Meridian in the Sea Chart 
from the Aquinottial line thereof toward, the North or 
South , in ſuch equal parts whereof one minute of the £9ui- 
noftial is ſuppoſed to contain 10,000, may with like reaſon, by 


{ acertain analogie and reſemblance it heldeth with the fore- 
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faid tables, be very well called, A Table of Latitudes of every 
minute of a Meridian of the Sea (hart , in ſuch parts whereof 
each mmnte of the KquinoQtial containeth 10, 000, 

This Table is divided into three columnes ; whereof the firſt 
concainerh, in the head chereof the degrees, and in the reſt of 
that columne, minutes of a Meridian of the nautical I 


beginning at the Aquinoftia/ line. In the jecond columne 


| are placed equal parts of the fame Meridian , _—_— like. 


wiſe to be numbred from the Xqrinottial ( of whic 


par rs 


; each minute of che Aqninottal is ſuppoſed to contain 10, 000) 
! and ſheweth how many of theſe parts each minute of laritude in 


the Sea Chart mult bediſtant from the Rquinottial The third 
columne ſhewerh the difterences of the numbers ſer down in the 
kcond columne. 


The uſe hereof followeth after this Table, 
36h 4 JT F 3 A Table 
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A Table of Latitudes tc. 
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> al pare Diberence m_— parts\Difterence parts Difference ww Difference 
20 NE equ Par.'O phy nes _— OT of <qu. par. )ot a Merid. |ot equ. par. 
2,421, «OO? « Cs . «+2 | — 
: 241.856 pqp_s wee 10-035 3 06-910 10-055 pon — 10-075 
WT 10-024] 2,2. 9 19:98 Io O55 gl 10-075 
2] 2,4 » JOJ 10.0! 3 $+770 | 565 4: 2304478 6 
3| 2-431.987) 10:928| 3.03388 10:09) 3636-021 10'36| 4240 554 10.996 
| [4 2:441:982) 10-935] 3.043.897) 19039 3 666-979, 10.098| 4259639 10.096; 
3 2,451,977 a” . +386 H 6- <— - 260» ——_c_—_ 
; ; 2 462.002 — 3-063. gag| 19 039 3: 666-788 10-056 hong - 
« 7| 2,472,027 — 3-073 -965/ 10.049 3-676-846' 10-057 860 10-077 
| |» + no 16.026) 3-084.005| 10 0 3 686-993] 10-034| 4290-938 - 
| [122 10.906 Int 10-09] 28 696-00 10.058/432-21S! 10-078 
, Ze{SFOZesL . . . . . at gy 
j "1 2 712.131 oy $-119-198 0a. 755-008 = % 4:321-173 h- w 
3 [13] 245321 10. 3-134 208, =_ 3-737-193 10 o59 4-341+331 0-079 
Fe 19-2 tinwy Bwonira moy Fanzh or 
15] 2-592-233/"70-027) 3154-29116 aqa) 3.747 3111 10-080 4361-491 10-oll 
| | 2.572.208] 19-228! 3.174-375 to oga) 3 777-431 _—_— 139 au 
J 1 582.321 10.028 3-184 417 f 3-737-491 43917 10-081 
$ [15] 2-5-2349) 106. 3:194-460, 10-00 3 797-552 = o_ 2 Be en 
TEC FeE mh, FE 
S [2:] 20522434 _ 3:224 5 ID 044] 2.827 736 10-062 7 "90 10+083 
2 2.63% .463| _—_ 31234 IO 044, : 837-748 10-062 >». 10+083 
DECERERFRCEREACOEERY 
- _— 10.03 3 204-769 10-045 3 07.8 10-063 | > h__ 10-084 
| [27] 2.672. JO. 3-274*'812 10.045 3-378-049 J0+003 19530 10-085 
2.682.611 _ 3284-857 = 2 3-888-113 mo 4-492.566 19-085 
29] 2692-647) 10.030! 3-294 903 10-046]_3:398-177 200k 4: 592-651 m_— 
30! 2,702,671, 10.0 11 3- 304-948, 3908-241 4512-737] k 
31] 2.712, -031\ 2.214.999 19 946 3-918-3 10-065| 1.52282 10-086 
Hl arm 101 3.3 1099 Long 1099) fig wool 
& . . - . . F - I0« 0 l : . 
A 10.072 35 124 10:09] 3:948-52) 19:966| 4:53:94 19.586 
2+752+527, CO T_Ma_—_— \eh2.y99! ol 
$ 13s 2.762.859 On X23) 228] 10047 29G 10+066 pe 44m 10-088 
37] 2.772891 — 3 375-276) oq8 3-978.75011 19967 ME + 240) 10-889 
1 ener 120 now r 88 1a 41939 10s 
© (39] 2.792.905 _— 3 395 372 —_— 3-998. 835 _— 4603-02 10 099 
7 [40] 2.802.989 | 3-405 +421 4-008 Rn [nn 10:09 
2 [41] 2.81 903 loo) ©213:617/ "15090 
& [42 - 823. {rm 10.c68] 4623797] 10.090 
: 43] 24833» þ to. 18 10-069 MPS: 238 10 ogl 
lad 2.843.12 44 IO-ofg 4643-88 10-091 
/ _—— 4299-177] 10-066|.4.53'2) 10 092 
i 45 2.853.15 4 059+ 246 — — 
2 146) 2.863.1 10 070] 4,ce4: 071] 10 092 
I io) 2.853.224 4-069-316) 1070] 4074-136 10.092 
: | . = 4 079- 386 10 070) 4 684 228] 15 093 
, xy 4-089 456] 10-0711 494321] 10.093 
| +093 +294) 10.0z5}2L 10 052|_4 299-527] 15.9911 4794 414) 7 
329 "To.oz5| 3 $9 BIT 4-109-588|— = 14-508 _ 
«364, 10 _ 351 975 50 -OfS 4-119-669 10-071 = I0 094 
| 309! ©0328 3-526 027 10052! 4.129-741 10 072) 15.4 10 095 
| 233-436) 19-035 3-536-079) 19-052] 4129-013 19.972 4734-97] 10.095 
_ 10.036 5-39-135 12-<53| 4:149-885] 10972 4-754-B87] 10 038 
2s ro . -I = ' - ' 
3 x of - | O07 3 3L 236 IO 053 +159 917 10-073 4-764-983 10-006 
+973 +582 10-937 3-576-292 10.954] 1.180 "2 10 074 479 _ 10-2997 
993 - 10.050 3-596-400| 10-054 OED | * J0-074 4-795 -273 IO 097 
' , 10.038 - 10 ors! 200-253! 4-805 379 


10.075 ——— I9- og8* / 


-—— 
— 
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—— 
—— - 


= 
* + — 


TILL 


A Table of Latitudes &5c- 


15 
8D 
S'E ”* 
> ual | 
E parts Di 9 Deer. 
y fot 14 6 pnnes Equal - ; 10 De 
OE qu. par ſofa Merid. png wh re -.-4 
br 19-098 rn A=ry Merid 
3] 4. 35-665! 10-099] 5:432'2 $ 10-125) 6 030- 
4-845-764 Þ* : 5's p3 
3] 4:35-76% 10.09 5 30 29.135) 6.950. 
' 5-363, —_ 5-452 5OJ 10-126 6+050-784 
2 4- -963 0-100 F+ 462-63 19-126 6 060 93 
7 7-506 3 Ion ae WM... nk 
$ A .a57 10-101 5 382-888 10-127 6 O81 -251} 
9 405p 10.101] 5+493-915 10-127 6-091.408 
- - 367 -_ F+503-143 10-123 6101-565 
Tar en nes 190129 ClU0 TR 
[2 So "Toa $:523-490| 10) 129. £32500 
3) 4.936 Gal J0-103j 51033'6 10 Tag 6132-040 
14 1 26-881 10-103] 5543: 20)220) © 509-200 
5 +60l aq F+ F537 e 10-130| -I52-360 19-160, 6-752.770 
[5] 4:966-985 nog L392 10-131] 6 102-5 10 161] © 792 
17 4977-009 Io-104] 555740 — 31 172.082 19-161 jo 
th] 42997 194 10-105) 5594-1 T0:13z, 6-182: D 1616}. 
4997+ 10-195) 3 3 32, 844 3-353 
= 5-007-405 19-195] 7.554 $3 10.132} 6.193 090 0-162) 0793-548 
20] 5 10.106| 1:81 ; 19-8 6:213-332 -163 6-503 744 
2 —__y dp 4-58r| 100039 6-213-332 70-163] 7813-941 
22 $_ 10-107] 5624-715 0 134...223-436 10-164] ©. 624-138 
_— OI 10.107] £$34-349 T0 Taq! 6+233-66 19 165/34 336 
3] 5-047-833} 19.10% þ W 34 6:243 
24] 5 057.99] 191% 4 6+ _ | £04906 To 165 & 0444534 
25| 5-058 Io 1 ri ded © 1350 g.253 991 10 165] 5 854-733 
A 5-08-68 5.65255 19139 6.294 324 10-166] 6 8-4 933 
- | 078-158 TSTos) $:675-39 __ 10-136 2274 329 10.167) ©975-133 
088 257) 19-109} 3 682.228} 10 6; Io 169].--385- 
28] 5-098 377 FS 1137, + 284 491 67 334 
29] 5.1 377, TO-I1 5 +695 -665 10+137, 6 294.65 Io. | 6-895 + 
—_ i 23.487: 10-110 5-795 +893 10-138 6.304 Mu —_ Conn 
- 2 ES 6.314.996 19-1 6-915 940 
o (ol en 02d en hem HEE: 
82 21 nn] Go 0. by- 
33] $-148-932] 99 i $206.35 —_ 139, 6 335-335 DOſ-on Ln 
34|_5-159-044 10-112] 5-756 359 10.149 © 345-55] Town 6-946-551| 
35 WM - —_ 6-355 076 To 171] 5 958-756 
Jo 5-169 157 I ner nn = 4 6-365 "847 10-171 6 966-962 
3ol 5-179 2d Jo TE — 6-379 ol9l 16.15, 5-977 -168 
38 5159-38 10-114 5 736-92] 1019 6-336-191 10-174. 27% 
39] $-209-61 r0.r15 F:897-2,8 10-14 6396-305 To 179] 0 993552 | 
3 — 3 0.1 5 5:81 *2% —_—_ 6-406.539 10-174 7 907 790 4 
o $+219+728 I5 7-351 0-143 6416-703 10 174) 7217-999 
nl 7-299-900 m5! $:837-6I9 wo: 6-437 T0 175/235 413 
3 5-250 I 9 44, 437 -063 
: or] 20-116 e.847-734) 27 | 6-447- 19 
44] 5-260-1 10-1 5.8 45 6 0-33 176 7-048 628 
EI en EE nn Erol o1fh Lone 
a” 4 427 Pre) 5878-221 | 10-146, 7 ow TY g| 7-079-26} 
1 2 260.46 10-118 5-8883 19-147! 6+487- Io 178, 7 01 475 
oy 30-500 10-Itg 5 Or.) 10-147] 6-49-13; 10.179, 7299-09 
mr 78] 10 120 598.Lis ++ io 22179 5-10 fg ; 
5l HOES | Sie] Toth 6 518-48 15 179 7-120 119] 10 or | 
$2 LI 8 10-120 928.960| 149.25 8 666 Io-180 7 130 334 Io 215 | 
5: 5.361 w _—_—_ I 990-109 10-149] ag —— 7-145 Joo) 29-00 i 
54) $:361-38 10-121) 5559-4 th 6149-009 Ts 7 193 707 
5 In- + 9 60 On GS IL9 nn 10.192, 7:150 984] 13.20 
5 we-27 4 5 | 19-151] 0-509-3 10-183' 7+171+202 19-218 
4 1-629 10-124 5 979-711 I5l $79-577\ Io 183 7 18 421 10 213 © 
ff —\ 1799-003 70.152 © $89-761 10.183 7 191-640] 15 219 
| $A 75 —_— p o50-o1g| IO I52 +599-945| 1 7-291 -860| 19-229 
[1 999 I yþ [7-1 10 153 6.610 130 10-185. 75212 I 
ToO-IL [on0-garl Io0-I53 6+620+-216 5 7 2 0+220 
10» p 6-6 Þ {I - 22.301 Io 
54 0-030 FOL IO 186 7+232-323 
10 187 1242-7457 2 


,— > i —_— 
wy 4: DI Gp AS AS 
Taiz 
Lad lodios 
= 


— 
i 


A 5 Oq O_o... . i. 4 A. 


12 Deer. 


7 JI +388 
6 7+416+ 621 
17 7426-855 
7+437 08g 
1917-4 7-447-324 


legs 
Equal pare Difference | 
$ ofa Merid [of equ_par. par.'o 
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29 7+ At: 7-560 
211 7-467 «796 
22] 7+478- '033 


7-508-7 
7. F18. 

27 7-529-228 
28 


44 7793-416 


a5} 7-713-68| 
146) 7.723+921 
[47] 7-734-I75 
48] 7-744-429 
49] 7. 7+754-684 


(ro 7-764-940|F== 


$I/ 7, 775 -Ig6 
152) 7. 785 - 453) 


* 7-847,009 


59! 7-857 .271 


10+ : 
10-3 06 9:993* +973" 


— = - —— 
— — 


- —— 17 
5 Degr 
o|Diference K ual parts nagar Egaal pare 5 pwn mo 
a Merid. {of equ. par.|ot a Merid. |of dl, l 2 
3.484 c8 9-104 325 10.353 
19-263] gp. 4 $84 1s 4. 2. 7» 
10-263 8+ 494-890 10+307 9-125-032, "To 355 
lo-2f5 y 900-297 20-30S 9-135+387 ID 355 
19 255] & 515-505 19399] 9-145-742. 256 
3525-814 10-309]. 42 20-356 
—_— $-536-T23 __ 9-166-455 Io Ie 
10-267] g 249-433 9 176-813 10-359, 
268 8-556-744 af} 4 187-172 2g 
I9 | g. 207-056 S312, - = 
10-269] g. _$+577-368 a 10 313\ 2 MIN 16.3 
Io. ST _ 9: 207+892, 10-36 
19-270 03 9-213+253 10+362 
19+.2 (| $-597-9%5 10-315 9- 228+6l5 A 26 
2 a 8-608-310 10-21 228.978 IC 363 
10.272] 8-618-625} 12 316. 4 5,4; £543, 
__ 19:27] $-6a8-9g] 12 HO 92g) 19389 
8. 639-258 258] """To.28 
 T0:279 8 649-5 0. 
19.274] 8-9-894 


: 10-367| 
I0-275 2 :320| 9 290+bog] 1.255 
19-276 8 6hg.213 _= __ 9-3OI»172 10-369) 

Sn... 8.690-8 m—_— 322 9- 311-541 10+ 36g 
10.277 8-701 +17 10-322 9+321+ x45 Io 370! 
IP» 278 $8-711- 10-323 9-332+ ” © IO» 37T 
IO-279 8.721 $21 I0-324 9: 342-051 10+ 372 
10-279 8-732-145 10-325 |.2353-923 Kee! 
TO+ 280 OP _ g 363-396 — 

8 742-470 10+ 325 0-24 
10-282 84763 +121 I0-327 9-354-144] 20-37% 
10.252 8.77344 19.328] 7394-519 10-376 
10.283 8.783-776 10-3291_9: 404-395 I0+377 

__ %. 794-105 Torazal Se4ly +272 10-378 
10-284] 8-804-434] © 12329] g-qz5.65ol 29 379 
19-285] 2814-76, 10-331] 9436 29] 10.229 
10-286] 8 825-094 10-332 9:446-4 g| 10-380 
Io: 287 8.835.427 10-332 9+456+-78 Ie.381 
IO 287mm 3 67 I69 $ 

w——— 8845-759 10433 9-4 IO-383 
Io. 288 8.856, _ 9+477+551 Io 383 
IO. 289 $.866. 4 10-330 9407-934 10.384 
10-289 8.876.761 10-336 9-499"3 10'35%4 
IO. 290 8.887.097 19-336 9+ FOB» 7OL Io 355 
IC« 291 271 9519-087 ""7G"I06 
I0-292 $-907-7 10-338 9: 529-473] 10-397 
IO-292 8.918.108 10 33 9-539 ho 10.388 
ID. 293 8.928. 447 19-339 9:550-24 Io-389 
_ 9 938-58 10-340} 50-637] _ 
0. 295 — T-027 1-206 

—| 8.949.126 : 9:57 10-390 
19:25) $-999-46)  12-2hl 9-y0ra] 109 
19.29] 8969-809 19-343] 2.22. 20) 19392 
19297) 8.980-152 10-343 2 10.293 
10-208/.8:990-495] 19:39] 9.612.593 394 
IO. 298| Kar « 622+987| A 

CTY 200! 9 *539 I0-345 633-382 10-395 
_—__ Sr. 10-346 | 


4 
: 
S. 
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7 40 4. o 
"*S- % ” yt. ds, 
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A Table of Latitudes Qyc. 


= 16 Degr. 17 Deer. 18 Deopr. 19 Deegr. 
S a por parts/Difference 4 _- ER Equal x A Difference Equal 9 Difference 
— of a Merid. of equ, par-,of a Merid. |, equ. par. ot a Merid. 'of equ. par. of a merid. |of equ. par 
0,9 726-973 104352748] —— g — — 
I 9» 19-403 ,o 2%, T0-4c7 19.980, 70, py Ir,614.579, 10 
1 9-737-379] 10.23 10-363-205| 19'H7 10.992; 383) IO-SI9'11,625.147, 10:398 
3 9+758-1 5 lo 495 10+ 384-122 - 459 Il ©13,416 10,507 11.645. 304 19.579! 
4 9+768+59! T"-,10+294»582 19-40 35 19.518 10.580 
x IQ 407; 2 19.461 tl O25 *934 10*519 21 +656+084 I0.581/ 
9. gg ——=—Rilo-g0o ogg —i —um—_——_—— rs be a, CO | 
6 J 7539-49: 10 495 10-415 500! 10-462); 1 034-453) 10.520 1 007.465 10.582 
7\ 9 797 ly 4 l0+425+968] 10-46 mare 10 521 11 688.625 19.583 
8 9819-224) 10-410 !0-430:433 19 464 11:990.016| 10-547 11-699. 314) ro/gnt 
9] 9-829-634 10-445+ 897 IO 465 11.076. 10.523 ol 10585 
. — IO 411 | +466 070+$39 10-524 1.703 799 19.586 
to| 9-831-045|—"Fr5rs 10-457-363 ——J—=it1 087.065 11,720,385 "75 
11! 9-S4[+457! 10-41 ,10+467+-830, 0 467'\1 097.588 IO,525 11 730.972 19 587 
12, 9851-670 413'r0-478-298, 19 465 wv WET =$:% 10-588 
[2] $52 -8 0-414 » { I 1,105.14; 4 \11,741 ,560 
A g*< 12 +204 10-415 IO 488-767, 0 [1.118.641 I S$27'11 752,150 9+590, 
4] 9.872-699 10 439+ 237 10.479 11.1, 169) 10.528\, 1264", 10-591 
15 9-883-115| nt 50g jon = 0-529 Rnd 10-508 
| » » n *5 . - 4 7 AJ 9. I, _—__— a 
_ 9:893-532 nin 19 520-178 _ 2 150 20 10.530 Te: 10+593| 
7\ 9993-999] 70.41819-530-650] 19:47211..160.759] 10-532 [11,794,520 _— 
£ | 9:914+367 10.419/19 541-123 . 10:473'11.171,291 0.532 1,805 . 19+595 
19] 9:924-7%6) Fo 551-597] 19:44 11-181:8 10-533 11.8 19-5 
tt 10:20 == 10-45 M 10-534 10-597 
= 9-935 296 TIT 19-562 072|— 11,192,358 it 826,3 — 
_ 9-945-627, 0.422/10-572 548 19-475|11: 202,893 10,535 11 836.906 10.598 
22, 9:956-099) 10.4232 593025] 10. 24111-213-429 *$3511.847. 505] 10.599 
23, 9 966.472 _- 3:3110.593-50z] 19:47%11.223.966; 19. 537|11.858.105 10-600! 
24 9-976 896 424/10-603-982] 1944791142 | 10+538| : 10- 601 
TE Tat nn ot] 10 E  to oe] 10-0 
5] 9987-321, 190-614-462 [1,245.04 11.8 | 
_ 10-425 : : 3 -079-309 a 
6/ 9:997 746, - 10-420/19- 024-943] 10-Aau (tt. 255-585] 10 5H (1-889.913] 19-0 
7,10-c08-172\ 0h 10-635 -425 10-482], $124 19.541, , 10-605 
25/10-018-599 0:427110.645-908] 19 483 6.666 10, 5421; 1 9995 10-606 
29/10-023-027 10-428] .656 10-484"! 270, 10.54 I1-91IT.124 10 607 
2910:029-927| 19. 42910:656:39] 10 4RMItr- 287-209 ALES 0.ted 
30119-039-450 T6. a30/1 2666-877 11,297-753 11-932-339 0 
3110 039 886, 10-431 10+677-363 _ [1308-298 10.545 TH — | 10-609! 
3210y000-317 10-432 0-687 -85 —_ 11.318-844 19-546|11:953-558 10-619 
33/10-070-749, 10322110 698-338 10-43>|1 1329-392 19-548|1; 964 io! 7? 611 
34 10-031 -182 *#33]10 708-32) 19:49]; 10-549 "2: 10-612 
py on png ry po 10-496 1-332:M1| 10-550/2-274:70 10.613 
33, Ja : 109-719» | H— II, ©, y —— 4 —_ 
eos Taal IE —To-gn [1 2hee To our oe io 
5 n—_p 19-436119:749+307 — [1,371,594 to $52112.006.625 _— 
30100122 92! 10-9371 2759-78 *4%3|11.382+147 po T5312.017.342 20-020 
3910153357 10-428/12 761-236 _—_—_ [1+392-701 to 254/12-027.860 oc _ 
. ®, ” » - ' . 19 
4710-143 79% 10-439 i0+771 +750 —_ I 140}, 256 6 [2.038.479 
41]10-154- 234) 15.4401? 792-275 *4F111-413.812) 12455 112-049-999 10.625 
42/10-164+674] 1 7, (10+792.771 19-496]: 1.424.269 19-557 \12.059.729 10 621 
43j19-175-115 10-442/10 £03 - 268 19-497|11-434-927 19,555|1,.070.242 IO 622) 
44j19-185-557] 15, 442112 $13 +766 19-43] 1 .445-4%6 22:559112.980 55 10-623) 
elec 106-000 443| 19-499 IO COderammmndtns 10-625 
ten 0 tp: 10-443/19 824-265 To:500) 11,456,946 T5561 2 597 * RL 
2510-216 8 10-4442 834-705 10.001 [11+466, 607 10 262|\2+102-216 = $r—s 
47110-2160 0c ; 845 -266 11.477,16 [2112.8 "OS 
000-207-229 - be 19-855 768 nr 11-487-732 19-563112-123-471 " o- 
?4%10+23 0 | 366.271 «SO! Da . yy © 62 
ns.” oh 10-4481 070-775 4 11,595,861 121440730) IDES 
51/10 258-673 19 44"|10-887-280 10e50$[11.519,427 9-50 12.155 -361 10-631 
F2:10-269-122 10-450 19*397-786 - FOO [1.529.994 I9-5 712.165. 192. 10 632 
$3110 279*572 19.4512 993-293, 0 F211 «540-562 oF e12.175.636 19-633 
$4; [9-299-023| 9-451115.918-801 19:5R|11:551-10, 12 5D 124.187.2611 1265 
$5|10:309 475: —— lanes mm Rn. my 
'3 | + 19-929+3 t1,561,701 12.1978 
$519-310-928, 79 #53/10.939-820 td 15572. 292 oy $71 12:298:53, 10-637 
Jet we 352 <4 10-959 331 —ED 11-582, 845: 19+573\12,219.177 19 G38 
$310-331 837] 10.43612- 90 833 0-512), 1.593.419] 12:374 12,229.81 19-039 
©3,19+342 292 610-971-35 I9-513], 1602-9949 1578 12.240.457 19-24% 
RE Yn ant £5 : {getter Mee. 0 CHD Common nanntt b 10.641 


20 Degr, 


o " 8 FO 


: A Table 0 Latitudes Ge 19 | 
= 2c Degr- © | 21 Degr,\ _ | 22 Degpr- | 23 Deer. 
> Equal parts Difference Equzl parts Diference Equal parts Difference |E ual part |Difference | 
ot a Merid. of equ- pat 07 cf Mecid.jot equ. par.'ot wow id, of equ. wn or 71 Merid.luf eqn par-: 
2.27 M—_—— 2 IC a—— *, LL Hor" | A — ﬀ 3. 
De og wo nllintg pigs ad 
20-6 og | 908 3547-57 10.989] 4197-0 10.866 
2 12 27% 579, + 95 12.913*29 10-715 13-558+-335 Og 4 07 «946! 10-87 
gn 223 + 10-71623-509 124 0 0004-$19-03] 10.868 
| 41228 c 10-647, © 934 = 10-717 23:579- Nt? EINER 10-879, 
12-304 +51 — 1.44544 — oo — OT . 240. g nn——_———_ 
3 12-215 164 10-6412 950-164 19-718 13.401-497 __ c4-251-422 10.671) 
7 12-325 -v13 "0-6 2112-9 883 10.721 13-612 291 14+ 262+275 HE 
&\12+336+463]| $2 12.977 +604 e721,13-623.086 19:793114-273-14 _— 
<> + ; 10-651 bl 19 722 . 3 Ys! 19-796 | 10.575 
pA Il 2 +< N 2 882 . ' 
9 i237 11 10-653 12-988-320] 10.723 3 = 19-798 14. 284-0244 10-877 
10 12+357 +707 : 12-999-049/ 0.724 13 644.6860 —T 14+-294-901 | "T0. 873 
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The uſe of the two firſt columnes of the Table of Latitudes, 
for graduating a M eridan in the general Sea-Chart, , 
Efore you can make uſe of this Table, for the true gra» 
B -duating, or dividing of a Meridian of this Chart into his 
degrees, or other parts of Latitude, increafing from the 
' e/Equinottial towards the North and Souch,in ſuch pro- 
portion, as fore hath been ſhewed, there mult be firſt ſome 
preparation made to that end; which may be done afterchis 
manner: Overthwart the midſt of the plain ſuperficies, where- 
upon you will draw the lineaments of the Chart, deſcribe a right 
line, (repreſenting the AquinoRtal circle) which you ſhall di- 
vide into 360 parts or degrees, and crofſe the ſame ſquirewiſe 
with right lines, by every-fift or tenth degree, Then take with 
your compaſles the length of half the XquinoQtial, (that is, x80 
degrees) and ſetting one foote of your compaſſes in the mutuall 
interſeion of the AquinoRial, with the pendicular or Meri- 
dian that paſleth by eicher end of the EqunoKial, with the 0- 
ther foote make a prick in the ſame perpendicular or Meridian: 
the ſpace contained betwixt this prick and the XquinoQial, di- 
vide firſt into three equal parts, and every one of theſe into other 
three, ſo have you nine in all: and againe eyery one of theſe into 
three, ſo have you 27 parts, and every one of theſe parts divide 
into four, ſo have you 108 parts: And againe (if there be ſpace 
enough) divide every one of theſe into 10 or 100, So ſhall you 
have xo$0, or 10800 parts, which will bring you to the Lati- 
tude of 85 degrees and ſomething more. Bur if you would make 
your Chart to any greater Latitude, you ſhall continue forth the 
forefaid perpendicular, and divide it into ſo many more of the 
ſame parts as you ſhall find needful to attain to the Latitude you 
defire, Then note every fift and tenth part with black lead, and op, of the 
et figures at chem, beginning 'at ths AquinoCtial.and from thence rwo firſt Co- 
proceeding Northwards and Southwards. Then look what lumns of the 
numbers 18 the ſecond column are anſwerable to each degree, or Jay of Lati- 
minute in the firſt column of this Table of Laticudes (omitting nm” 
alwaies four or five of the firlt figures towards the right hand) 
and at the ſame numbers of parts in the perpendiculars, make 
pricks on either fide the AquincQtial: by which (pricks) draw 
right lines equidiſtant go the EquinoRial, for they Fajite 
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the Parallels of the true Nautical Planiſpire, or Sea-Charr, 

Notwithſtanding theſe Parallels are all oMem a little further 
diſtant from the /EquinoRial then in truth they ſhould be: and 
ſo much the more, the further they are from che Aquinotia), 
Which errqr might be ſomething rhe leſſe, it che former Table 
had been firſt made to ſmaller parts chen minutes. But that were | 
a matter more curious rhen neceſiacie, the Table here before ſet 
down being ſo neere the truth, that fr is not poſſible by any 
rules or Inſtruments: of Navigation, to diſcover ary ſcnfible er. 
ror in the Sea.Chart, fo farre forth as it ſhall be made accor- 
ding thereto. 
 Thefigure following containeth onely one part of the Nauticall 
Planiſphzre, from the AquinoCtial Northwards, becauſe the 
other part from the XquinoRial Southwards muſt be altogether 
like and equal to this, Herein firlt 1 drew the AquinoQtial line 
A'C, and divided it into 36 equal parts, whereof every one is 
underſtood to. contain ten degrees, and I raiſed perpendiculars 
from every one of thoſe parts; which are the Meridians of the 
Nauticall Planiſphzre, every where zquidiltant each from other, 
Then IT took halt the length of che A:quinoCtial with the com- 
paſſes, and ſetring one foot in the end of the AquinoRtial ar C, | 
with the other foot I made a prick at D in the perpendicular or 
Meridian CD. The ſpace contained berwixt C and D, I divided 
into 1080 parts, (underſtanding every one of the (ſmaller parts, 
or ſegments of the line C D to contain ten lefler parts; in fuch 
fort as before hath been ſhewed, and ſer figures to them, as here 
you ſee, for the readier numbring and finding out of any of thoſe 
parts. Then I looked in the former Table whar number of equal 
parts of the Meridian anſwered to every tenth degree. and {catt- 
ing away five of the firſt figures next the right hand (becauſe 1 
conceive the ſpace betwixt C and D to be divided only into 1050 
parts) I found out the parts anſwerable to the numbers, remai- 
ning in the line C D: and at thoſe parts I made prickes, by 
Which I drew the Parallels. 

As for example: in the Table, the number anſwerable to ten 
degrees, is 60, caſting away the five firlt ficures towards the 
right hand: thercfore I look 60 in the line CD, and by that 
part I draw the Parallel of ten degrees diſtance from the Xqui- 
noCtial, Likewiſe the number antwering to twentie degrees (0- 
mitting the five firſt figures) is 122: therefore by that number of 
cqual parts I draw the parallel of twentie degrees Latirude 


from the EquinoRial, &c, And after this manner I drew all the 


telt,as you may ſee in the former draught, Cnar 
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The Draught of che Mzridiang, Parallels and Rumbs,ofthe Nautical Planiſphear,truly made, 
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cher way for graduating the Meridian of a general 


Jea-Chart, 


ral Sea-Chart into his degrees, and other ſnaller 

= of Laticude, when the Chart hath not fo Oreat 

titude or breadth from the EquinoRtial towards 

: the North or South, as hath the figure before fer down; you 
— may go thus to work: Firlt find out what proportion the whole 
Longitude (or lenght of the Chart from Welt to Eaſt)muſt have 
to the whole breadth thereof berwixc the Parallels of the moſt 
Northerly and Southerly places, that ate to be fer down therin: 
Which may be done after this manner; Out of the ſecond Co- 
F'umn of the table of Latitudes, take the numbers of equal parts 
of the Meridian an{werable to the greateſt North and South 
Latitudes that are to be ſet down in the Chart: divide thoſe gum=- 
ders by 6£0,000 (that is the number of equal parts of the | 
eridian anſwerable to one degree of the EquinoCtial) the 
Quotients will ſhew how many degrees of the EquinoRtial the 
readth of the Chart muſt be on either fide the EquinoRial to= 
ard the North and South, As for example, in the generall Sea» 
"hart to be adjoyned to this book, the Latitude of the North 

.. c of the New land, found by the Hollenders about the yeer 
596, and by them called Gebrooken land (lying Northwards 
om Norway) is about $0 degrees. And the Latitude of Queen 
lizabeths Tland (firſt found by Sir Francis Drake, lying to the 
Bouthwards of Magellanes ſtreights) 1s about 53 degrees, The 
mbers of equal parts of the Meridian anſwerable to theſe La- 
des, found out in the forefaid Table of Latitudes, are 83, 
$73, 416, and 37, 639, 370; Which being divided by 600, 
po,the Quotients are 140 and 63 almoſt, ſhewing the breadth 
the Chart from the EquinoRtial Northwards and South=- 
ards, in ſuch parts whereof the EquinoQtial containeth 360; 
hich added together ſhall ſhew that the whole breadth of 

e Chart from North to South mult be about 203 ſuch parts. 
ving therefore divided the length of the EquincCtial or any 

her parallel of the Chart (becauſe they are all equal) into 

o parts, take with a pair of compaſſes 210 of the ſame parts 
decauſe that is the next greater number apt for diyiſion) and ſo 
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Therwiſe for the dividing of the Meridian of a Jene- 
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The uſe of the Table of Latitudes. 
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keeping them unaltered, ſet both feer in the Meridian at cnc of 
the ends, or 1n the mid{t of the Chart, and divide the {, ace 
conteined betweene them firſt into ſevea parts, and eycry orc cf 
them in:o three, ſo have you 21 in all: then divide cacl) of 
theſe into two, and theſe againe into five; ſo ſhall you Lave : 
all 210, the number of the parts required. Now beginning a; 
the Southermoſt ot rheſe parts, tell on Northwards, till you 
come to 66, and thereby draw the EquinoQtial,overthwarc te 
Meridian, at righ: Angles, After this you may divide the {211 


parts of the Meridian every one into fix, drawing forth evciic 


fafth or tenth, a little further then the reſt, and ſetting figures to 

every hundrech parc, for the readier finding out of any numocr 
of chole parts that ſhall be required. This being done, the Mc- 
Tidian =y be divided into his degrees of Latitude, and tlie 
parallels | 
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rawne after the fame manner that we have al:cadt 
fhewed for the drawing of the former fioure of a gencrall Sea, 
Chart, in the Chapter next going before. 


Cuary. V. 


The uſe of the table of Latitudes for the true graduating 


a particular Sca-Chart, 


== O make a particular Sea-Charrt: firſt, conſider at wh 
aTaticudes your Chart muſt begin and end: The 
looke in the former rable of Laritudes what numbe: 
=) of equal parts are anſwerable to both thoſe Latitude 
and ſubtract the equal parts aniwering to the lefler Larirude, o 
of the equal parts anſwerable to the greater Latitude; and dran 
ing a line overchwart the breadth of the Chart from Nort::: 
South (art one of the ends, or in joe other vacant place rhero! 
divide the ſame line into ſo many cqual parts, as the differerc 
remaining ſhall amount unto: if that difference bee a compo! 
number that may be divided into his unitics by ſmall divilo 
Bur if it fall out that the number of equal parts remaining. 
cither a prime number, or elſe ſuch a number as- cannot ot! 
wite be divided into his unities, but by ſome great diviſors y: 
may chen take the next compound number thar is greater :.* 
the ſaid Cifference which may bee divided into his uniric+ | 
imall divifors. Thus having divided the line drawne ©i- 
thwart the breadth of the Chart,into ſo many equal parts, as! 


compound number containeth unities, and begiaring at: 
(. 
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The uſe of the Table of Latitudes, 


4r_ 


end thereof which is ſuppoſed to bee Southwards, or next the 
Equincetial, ſer thereto the next rumber of whole hundreds, or 
thouſands, lefle then the rumber of equal parts anſwerable co 
the leſſer Latitude, and drawing forth every fifth, or tenth part, 
a little further then the reſt, ſet figures ro every tenth, huudred, 
or thouſandth parr, that you may readily number and find out 
any of them. 

Then looke in the table of Latitudes which of theſe equal 
parts anſwer to each degree or half degree, or each tenth 
minute of Latitude (if your Chart be of a very large prick) and 
with the point of your penne or compaſſes make marks there, 
and fo finiſh the graduation of the Meridian of your Chart af- 
ter the accuſtomed manner before ſhewed in the former 
Chapter, 

As for example: In the Particular Chart for the Azores 
hereuato adjoyned, the leaſt Latitude is 36 degrees 10 minutes; 
the greatelt 52 degrees 20 minutes; the equal parts anſwerable 
to theſe in the table of Latirudes, (caſting away the four firſt 
figures towards the right hand) are 2330 for the fuſt, and 3698 
for the ſecond Latitude, The difference of theſe is 1368. Then 
at the Weſt cnd of the Chart I draw the line A B ſomething 
longer then the breadth of the Chart which I purpoſe to make, 
and divide it into 1400 parts, ſuppoſing every one of thoſe ſmal- 
leſt parts to Rand for two. Ard this I doe by dividing the 
whole line firſt into two parts, and each of thele againe into 
ſeven; ſo have you 14 parts in all, whereof every one muſt bee 
underltood to be divided into 100 equal parts after the ordinarie 
manner, firſt dividing each of them into two parts, then every 
one of thoſe into five, and theſe againe eyery one into five 


parts, &c, 
Now becauſe the leaſt Latitude in this Chart beginneth 


at 2330 equal parts, I do therefore account the beginning of. 


the line A Bart A to be at 2300, and fo proceed ſetting down 
numbers at every 100 part, as in that Chart you may lee, 
Now for graduating the Meridian that is adjoyning, of 
rather all one with the line A B, you may proceed in like ſort, 
as before was ſhewed, for the making of a gencrall Sea-Chart 
in the thid chapter: looking whatnumber of equal parcs an{Wer 
to each degree in the table of Latitudes; and at the ſame num- 
ber of equal parts in the Chart, making marks ſignifying thoſe 
deprees, &c. As for example: In the table I ficde anſwerable to 


37 dgrees © minutes 2393, (caſting away the foure firſt figures 
K NEXT 
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The uſe of the Table of Latitudes. 


" next the right hand) therefore at the ſame number of equal parts 


in the line A Bin the Chart, I draw forth the line of 37 de- 
orees Latitude. In like manner, at 2468 equal parts inthe 
Chart I fer downe 38 degrees, becauſe in the table of Latitudes 
1 finde that number an{werable to 38 degrees: And at 2545 I 
ſer 39 degrees. And {o forch for all the reſt, 

Jn like ſort you may out of the table of Laticudes ſer downe 
every tenth or fifth minute into this Chart;or elle (Which is alſo 
ſomething eaſier, and not altogether ſo tedious) you may with a 
paire of compaſles divide each degree in the Chart into 12 equal 
parts. In which diviſion, although indeede there will be ſome 
error; yet in this particular Chart, or others not much exceeding 
this in the greataeſle either of che Latitude, or of the degrees 
thereof, that crror Will bee ſo ſmall, as that by ſenſe it can either 
not atall, or very hardly be diſcerned, 


Cnae. VI, 


The breadth of a particular Chart being gtven, to drvide 
the ſame into the degrees and nunutes contained in the dif- 
ference of the leaſt and greateſt Latitudes therein to be 


expreſſed. 


Vc if you would make your Chart to a certaine breadth 

B limitted, which you alſo defire to divide unequally in due 
proportion(as hath been ſhewed)into thenumber of de- 

grees and min, conteined between the leaſt and great- 
eſt latitudes which you would have therein ſet downe: you may 
then goe thus to worke: Draw a line equal to the breadth of 
the Chart (as for example, the line C D at the Eaſt end of the 
particular Chart for the Azores) from the South end hereof 
draw another line ſomething longer, making an angle there- 
with of ſome 20 or 30 degrees, or thereabouts, as the line C E: 
And having found out (as before in the former chapter) the 
aumber of equal parts anſwerable to the difference of the leaſt 
and preateſt Latirudes, (as the number of 1368) divide this 
line C E into ſome compound number of parts that may be 
divided by tall diviſors; (that compound number excceding 
the number of thoſe equal parts ſo little as conveniently may 
be) as into 1400. In this line, beginning-from the angle at C, 
tel] out the ſaid number of equal parts 1368, from thence draw 
the baſe of that angle to the end of the ficlt line (as _ F 
:) for 
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The uſe of the Table of Latitude, 


D:) for Parallels to this baſe, drawne by the diviſions of the 
ſecond line C E, ſhall divide the firſt line GD (that meaſureth 
the breadth of the Chart) into the number of equal parts aniwe- 
rable to the difference of the leaſt and greateſt Latitude in the 
Chart. But becauſe the drawing of {fo many Parallels would 
not onely be troubleſome and tedious, bur may al(o ſomethin 
deface the Chart, it will be berter to draw Parallels by ſome 
few principall compound numbers of parts in the ſecond line, as 
by every 100 or 1000 &c. to ſub-divide with the compaſſes the 
ſegments of the firſt line contained between Ale Parallels, as 
in this particular Chart you may ſee. Thus having divided the 
breadth of the Charr into the number of parts required, and be- 
oinning at C the South end thereof totell 2330, (which is the 
number of equal parts anſ{werable to the lea(t Latitude purpo- 
ſed to be ſer downe in the Chart) tell on Northwards till you 
come to make up an eyen hundred (as till you come to 2400) 
and there begin to ſer figures, ſhewing the number of the parts; 
and fo proceed, ſetting figures to every hundred part, and 
finiſhing the graduation of the Meridian or diviſion thereof into 
his unequal parts in due-proportion, as before you were directed 
in the former chapter. 


CHnae,. VII. 


The u iſe of the third columne of the table of Latitudes. | 


Secants, in ſuch parts whereof the whole Gbne or * 


T He third Columne being nothing elſe but the table of 


ſemidiameter of the circle is ſuppoſed to containe 
10,000, may ſerve forall ſuch purpoles for which 
the table of Secars may be uſed, Moreover, as it ſerved for 
the makirg of the ſecond columne of the cable of Lati:udes, 
as before is ſhewed in the ſecond chapter, page x1 and 12, 10 
may it be of needfull uſe for the more cafie examination and 
correQion thereof, if any ecror hath been committed therein. 
Hereby allo may bee knowne very exactly the proportion of 
any parallel to the EquinoQtall, For what proportion the dit- 
ference anſwerable to any degree and minute in this table hath 
to 10 000, the ſame proportion hath the EquinoQiall to the 
parallel anſwering to that degree and minute: {The differcnce 


anſwerable to any degree and minute is that which is placed 
| K 2 next 
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The uſe of the Table of Latitudes, 


next above the line of the ſame minute:) And conſequently, be. 
cauſe the like parts of circles arc proportional to their wholes, 
you may hereby very eaſily and cruly finde out how many leagues 
any arch of any Parallel containeth: for as the difference an{we- 
xable to the Lacirude of the Parallel is to 10,000, ſo are the 
minutes contained in thatarch to the miles thereof; which divi- 
ded by 3, give the leagues, 

As for example, if you would know how many leagues make 
a degree in the Parallel of Loxdon, whole Latitude is 5 x degrees 
32 minutes: as 16,075 the difference anſweriag to that Latitude 

oe 26 is to 1C,000, fois 20 (the number of leagues contat- 
ned in one degree of the EquinoCtiall) to 123 the number of 
leagues making one degree in the Parallel of London. Thus the 
difterence of Longitude in any Parallel being given in degrees, 
may eaſily be reduced into leagues, mulciplying the ſame by the 
leagues contained in one degree, But it my be done eafier by 
multiplying the difterence of Longitude (reduced into minutes) 
by 10,000, and dividing che produdt by the difference of equal 
parts (in the table of Latirudes) anſwerable to the Latitude of 
the Parallel wherein that difterence of Longitude is taken; for 
then the quotient ſheweth the miles ia the: difterence of Longi- 
tude, Which being divided by 3, you have the leagues, 

As for example: admit the difterence of Longitude betweene 
the Lizard and Fapal be 22 degrees 52 minutes, that is 1372 
minutes, Which multiplied by x0,000, make 13,7 20,000: and 
this divided by 12,898 (which is the difference of the equal 
parts anſwerable to 39 degrees 10 minutes, the latitude of the 
Northcalt corner of Faya/ Iland) ſhall give you 1064 miles al. 
molt , that is 3543 leagues, the diftereace of their Longi- 
tudes counted in the Parallel of Fayal, 

Moreover, by the differences ſet downe in the third columne 
may eafily be found the fine of any arch of the quadrant: For 
as the difference anſwerable to any arch, or number of degrees 
and minutes in this table is to 10,000; ſo is 10,000 to the (ine of 
the ſame arch, 

The demonſtration hereof may eafily be conceived out of the 
Diagramme ſet down in the ſecond chapter, page, x 1, wherein 
ikto fk.and ak toy kh, that isa e, haye all one and the ſame 
proportion; and therefore it ſhall here be acedleſle any further 
roinfilt hereupon, 
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Cnae. VIIL. 
| How to deſcribe the Rumbes mechanically in any Sea- 
chart, Globe, or Mappe of what forme ſoever. 

| ' Ow becaule the nauticall planiſphzre (as before hath 
N been ſhewed) is nothing elle bur a plaine Parallel- 
: logramme ſuperficies, made by extenſion of a ſpi:zrical 
1 ſuperficies inſcribed inco a concave cylinder, wherein 
* the rumbes make equal angles with every Meridian: therefore 
” in this nauticall planiſphere, if a circle be drawne and divided 
> into 32 equal parts, beginning atche Meridian paſſing by che 
© center, of that circſ: righr lines drawne from the center by 
; thoſe diviſions ſhall be the rumbes or lines which the ſhip de- 
© ſcriberh in failing upon thole points, becauſe they make equal 
! angles with every Meridian of the nautical planiſphzre. thoſe 
2: Menidians being every where equidiſtant one from another, Ex- 
ample hereof you have in the former hoare, and in the charts 
” adjoyned hereunto, 

= By helpe of this planiſphere with the Meridians, rumbes, 
© and Parallels thus delcribed therein, the rumbes may much 
| more eafily and truly be drawne in the Globe, then by thoſe 
© mechanical waies which Pe:rus Nonmns teacheth, cap,26,1ib,2, 
© de obſer, Reg. & Tnftr, Geom, Hcreby alſo they may with no 
7 lefle facilitie be inſcribed into any other Chart or Mappe of 
what forme or projection loever, it it be firſt divided by Me- 
2 ridians and Parallels into degrees of Lougicude and Latitude: 
4 For by what points of Longitude and Latitude in this Plani- 
# ſphzre the rumbes are deſcribed, by the lame points mult they 
7 bedrawne in the Globe, oc in any other Chart or Mappe what- 
fever, Notwithlianding this may much morcexaRtly be perfor- 
7 me by the table of Rumbes following. which I have made for 
2 that purpoſe, ſhewing for every degree of Longi:ude, by what 
; degree, and minute of Latitude every rumbe 15 to bee drawne 
'Z till you come within a minute of thc Pole, 


| 

4 Cunan I 

4 The uſe of the tahle of Latitudes for making the tale of 
Hy Rumbs. 


7 His table of Rumbes is molt eofily ninde by addition 
. only with help of the former table of Lai udes. after 
f 
* 


this manner: Multiplie the Tavgove of che angle riat 
the rumbe maketh with the Equinc&ial by 62 (be- 
cauſe 
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The uſe of the Table of Latitudes, 


cauſe every degree of the EquinoCtial in that table is underſtood 
to containe 60 times 10000 parts, each minute conminin (by 
_Juppoſition) 10000 parts: ) the product ſhall be the firſt number 
at the beginning of the-table of each rumbe, to be ſet over again 
one degree of Longitude, and all the relt arc found by perperuall 
addition of this number, ficlt to it (elf (for the ſumme is the num- 
ber anſwerable to two degrees of Longitude) then to this 
ſumme; (rhe product is the number that anſwereth to three de. 
orecs of Longitude) and fo forth in all the reſt, Theſe numbers 
being found out in the table of Latitudes, did ſhew at what 
point of Latitude each rumbe ſhould crofſe che Meridian for 
every degree of Longitude, till you come Within a minute of the 
Pole, But theſe numbers were not thought needfull to be er 
down in the table following, becauſe they ferye onely for finding 
out the Latitudes, by which the rumbes mult be drawn at eve 
degree of Longitude, which Latirudes being once found, thele 
numbers ſerve ro no further ule, 

Take for example the fhirlt rumbe from the EquinoRial, ma- 
king an angle therewith of xx degrees x5 minutes the tangent 
whereof 1,989,122 (the whole ine being 10000000) multi- 
plied by 60, maketh 119,347,320: but cutting off the three 
firſt figures, and ſeeking out the reſt in the table of Latitudes, 
you ſhall finde anſwerable thereto x2 minutes the Latitude of 
that rumae atone degree of Longitude, Allo the ſame number 
doubled (that is 238,694) and found our in the ſame table, 
ſhall give you 24 minutes almoſt, the Latitude of the ſame 
rumbe for two degrees of Longitude: and fo forth in the reſt. 

Hereby it may appeare that the Latitude of any rumbe, what- 
ſoever angle it make with the EquinoQal, way preſently be 
found tor any Longitude you ſhall delire, if you doe but mulriplie 
the number antwering to one degree of Longitude (found as be- 
fore) by the Longitude given, and finde out the produ& in the 
{econd columne of the foretaid table of Laritudes: for the num- 
ber of degrees, minutes, &Cc, an{wering thereto in the firſt 
columane of chat table ſhall be the Latitude dcfired. 

As for example, luppole a rumbe that maketh an angle of 5 
degrees wich the Equino&tial, I would know what Latitude 
this rumbe muſt have at ; Go degrees of Longirude: the tangent 
of five degrees is $74,887, which multiplied by 60, make 5 2, 
492.220, and this againe by 360 maketh 18.897 5 59.200; but 
evting off the chree firſt figures, rhe reſt found in the forefaid ta- 
bie flllgive us -o degrees, 1 minute, the Latitude of that 
Romb at 360 deorees ot Longitude, The 
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The afe of the Table of Rumbe. 


CHaPp, X, 
The uſe of this Table of Rumbe, 


He eſpecial uſe ofthis Table is for the true drawing of 

| the Rumbs in the Globe and in the Chart, which ſome 
(with 2 name aſtoniſhing with an emptie ſound) call 
Paradoxal: but to ſpeak plain Engliſh, it is nothing 


| elſe but a Chart, whoſe center is the Pole, and may belt be 
| made after che Kkinde of projeRtion uſed by Genema Frijins in 
| his general Aftrolabe: wherein che Meridians will be right lines 
© paſſing by the center,and che Parallels peripheries of a circle:ſup- 


poling one halfe of the Spharical ſuperficies of the Terreftrial 


8 Globe to be.projeRed into the plaine of che EquinoRial, Whole 


principal uſe may be in our Northerly Navigations and difcove- 


' ries, wherein the Rumbs may moſt eaſily and truly be drawn by 


help of this Table,thus:Having an Index hanged upon the center, 
| and garduated with degrees © Latitude,with fioures ſet to every 
fifth or tenth degree, beginning at the EquinoRtia :having alſo divi- 


ded the EquinoGQtial into degrees of Longitude, beginning ar the 


| firſt Meridian,lay the Index to every degr. of Longitude in order 


one after another; looking alwaies withall inthis Tadle,theLati- 
tudes of the Rumb you Cefire to deſcribe, and at the ſame Lati- 
tudes found in the fiducial line of the Index, make pricks in the 
Charr,for by theſe pricks,the Hzliſphzrical line or Rumb defired 


* mult be drawn, 


2998 if nd o 


After the ſame manner muſt you work with the Globe, have- 
ing firlt truly hanged it upon his Poles within his Meridian divi- 
ded into degrees, and ſubdivided alſo into ſmaller parts (if 
room will terye) with numbers ſet to every fifth, or tenth de- 


| oree from the EquinoQial to the Pole, and then proceeding in all 


points, as before you did, with the Chart, only uſing the Meri- 


| dianin ftead of the Index. 


Hereby alſo the Rumbs may moſt exaQly be diſcribed in thoſe 
diflorted hcarr-formed maps of Orontins and Yopelins, or in any 


{ other amongſt Prolemies or Ortelius his Geographical Tables, 
; or any elſe whazlcever, ſo ut be firlt diſtinguiſhed by Meridians 
| and Parallels, whereby the Longitude and Latitude of any point 


aſſigned therein may be readily found; ſeeing ir may cafil be 
knowre out of this Table by whar points of Longitude and Lati- 
tude each rumbe muſt be drawn from the EquincRial to the 


Pole almoſt, But thoſe two kindes of projection before _—_— 
wes , 


The uſe»of the Table of Rumbs. 


ned, I mean of the Naytical Planiſphzrce, and Gemma F riſius 
his Aſtrolabe, are ſuch as of all others doe beſt repreſent in a 
plain, the crue-foxmes &5 all: places that ace upon the Spherical 
face of theearth, * 

I hio- Table of dighth. Rumb' ſerverh to ſhow how many mi- 
nutes, ſeconds-and -chirds. of one degree of the- BquinpCtial, are 
contained '1f one-degree oh ile far eyery tenth minute of 


Laticyde:whereby the whole Table.of Rumbs may be made and 
exatnined::more ,ttuly, 4nd eahly, then by: chav of A4ppias, 
lately \ |. torch by Rimmer Stew hk 101; bis- \Hypomnemn!, 
Mathemat.” ro nn 2 1971 7” ; 2Fs ; 


Caar. XI, 


A moſt plaine and ſenſible demonſ#tatvon; of the agreement of 

ge Nauttcal Planiſphere, before deſortbea,with the Globe 

and of the diſagreement of the- common Sea-chart from 
them both, . 


Aving thus ſhewed the rwanifold afes-of the Table of 


Latitudes, afwell forthe true graduatitty of Sea-charts 
both generall and partieiilar, with degrees of Latitude 
increal:ng in their due proportion, as alſo for the ma* 
king of the table of Rumbes, together with the uſe thereof; I will 
RoW come againe to the matter, and marke principally intended 
and aimed art in this firſt book, and ſhew how greatly the com- 
mon Sea-charr (with Parallel Meridians and-degrees of Latitude 
every where equal):doth differ from the truth, as alſo how wel! 
the Chart, before deſcribed, agreeth with the ſame; which may 
molt | manifeſtly appeare by comparing together theſe three 
fioures following; whereof the firſt is in all points anſwerable to 
a part of a Spherical tuperficies, contained betrwixt two Meridt- 
ans, difterirg in Longitude ten degrees, and extended from the 
EquinoCtial to the :Pole, The ſecond containcth ten degrees in 
Longitude, and 9o degrees from the Equire&ial in Latitude, » 
of the common Sea-chart with equidiltant Meridians and degrees 
of Latitude every where equa], The third containeth 10 Cegrees 
in Longitude, and-80 1 Latitude. of the Nautical Plariſphare, 
truly deſcribed with Meridiang in all places zquidiftant, and de- 
grees of Latitude increaſing proportionally towards the Pole, as 
before we have ſhewed. 
Now -all the other parts of the Globe or Charts are Jike unto 
| thele ; 
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thele; therefore what agreement or dilagreement is found in 
thele parts mult needes be allo in their wholes, The firlt figure 
is a part of the Globe, and theretore in all things ſheweth the 
yery truth: therefore we make ir the rule to examine the reſt by, 
for ſo farre forth as they agree with it, they are true, and as 
muchas they differ from ir, they are falſe, Now therefore let us 
bring them to examination. 

It there be two places differing in Longitude and Latitude 
10 degrees (that which hath the greater Latitude being more to 
-he Eaſtwaxds) the lecond figure (as you lee) maketh them lie 
each from other Northeaſt and Souchweſt, in what Latitude ſo- 
ever they be: ſituate, either neerer or further from the Equis 
no&ial, as in 50 and 60, or in Go and 70; or in Jo and $0 de- 
orees of Latitude, Bur in the firſt and third figure, theſe places 
{hall beare almoſt Norchealt agd Southweſt each from other, at 
the EquinoCtial orely. And one place being fituate in 5o, and the 
other in 6 deprees of Latitude, they ſhall lie one from another 
Naxthealt and by North, and almolt halfe a point Northetly, In 
60 and 70 degrees of Latitude they lie almoſt North Northeaſt: 
in 70 and $o they beare each from other ſcarce ſo much as 
North and by Eaſt. Therefore che common Sea- Chart,in ſhew- 
ing how one of thoſe places beareth from. another, erreth in 
the firlt one poirt of che Compatle and almottan halfe; in the fe- 
cond, two Whole points almoſt; but 1n the third, more then three 
whole points. Neither is ir poſſible to ayoide theſe fo grofie and 
intollerable errors (if the Rumbs be right lines, and the degrees 
of Longirude and Laricude every where equal) but wee muſt 
needes fall into other errors as groſle as thele, either in the difter- 
ence of Longitudes, or ia the ditference of Laritudes, or in the 
relpective firuacion, which they commonly call, the lying or 
bearing of them one from another. as ow molt plainly appeare 
by comparing the common Sea-Chart and the Globe together, 
But in this Nauticall plariſphzre heretofore deſcribed, all theſe 
errors are avoided, aſwell in the Longitudes and [ atitudes, as 
alſo in the direRtonal diſtances and rejpeRive ſituations of all 
places, each from other according to the points of the Compaſle, 
as by like compariſon of it with the Globe, will be mot 


manifeſt, 
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Crare, XI1. 
The uſe of this Planiſphaere. 


F the uſe of this Planiſphzre much more might be 
written thea now I haye leiſure or cauſe to ſer down, 
a oreat part hereof being in ſuch ſort to be performed, 

as hath bin heretofore accuſtomed in the ordinarie 
Sea-Chart,faving that this Nautical planiſphzre generally bring- 
eth you to more certaine truth in concluſion, then the ordinarie 
Chart hitherto hath done, or poſſibly can doe. Something not- 
withlfanding (for the better ſacisfation of the Reader) I thought 
mieete at this time to adde to the former treatiſe, eſpecially in 
thoſe poiats which may be moſt ſerviceable for Sea men, and 
wherein the uſe of this Nautical Planiſphzre differeth from 
the uſe of the common Sea-Chart, heretofore ordinarily 
pradti ed, 

To! know upon what point of the Compaſſe one place in this 
Chart lieth from another, try with your Compaſſes from What 
Rumb both places have equal diſtance, which may be found 
truly enough, for the Mariners uſe, for the mott part, by eftima- 
tion onely, But if you would be preciſe, doe thus: Draw a 
ftraight line by both places, for a line Parallel to it from the cen- 
zer of the next Roſe or Flie (as it is called) is the Rumb of thoſe 
rwo places, ſhewing upon what point of the Compaſſe you muſt 
ooc fromthe one tothe other. 

Or thus, (if you liſtnot draw any lines upon your Charc) lay 
the edge of a long ruler (reaching oyerthwart the Chart) to both 
places: take with your Compaſſes the diſtance of the center of 
the next Flie from the edge of the ruler, then guiding and carry- 
ing one foote along by the edge of the ruler, leade the other 
foote Parallel-wiſe (that is, keeping it alwaies equally at that 
diſtance from the ruler) for ſo it ſheweth you how thole places 
lie one from another. 

The diſtance of two places (as the Mariners commonly take it, 
and meaſure it ia their Charts) is the ſegment or part of the 
Rumbe contained betweene them;which how much it is in the 
ordinarie meaſure of leagues,ſhall truly be found out by this Pla- 
niſphere, thus, 

It both places have the ſame Latitude, take with your Com- 
paſſes the length of a degree of the Meridian at thar yo 
| whe ihe a x ane (OS Wa” nes 
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(rake halfe che degree above, and halfe beneath that Latitude) for 

lo oft as you ſhall finde that lenght berweene the two places, ſo 

many ſcore leagues are there berwixt them. If the diltance be 
reat, for the more expedition, you may take five times the 

Fen of that degree, and counting it for an hundred leagues, 
rocced as before. 

If both places have not the ſame Latitude, the EquinoGtial alſs 
not comming betweene them, ſubtra the leſſer Laticude out of 
oreatec; bur if the Equinoctial come berwixt them, adde both 
Latirudes together, ſo haye you the difterence of Latitude be- 
eweeene both places. 

Now if both places have the ſame Longitude, ſo many degrees 
as there is in the difference of Latitude, to many ſcore leagues is 
the diſtance. 

Burt it they difter alſo in Longitude as well as in Latitude, 
looke how many degrees the difterence of Latitude containeth, fo 
many degrees of the EquinoCtial take wich your Compaſſes, and 
leading one foote in the EquinoGtial, move forwards the other 
alſo Parallel-wiſe, keeping alwaies that diſtance, till it crofle the 
Rumb of thoſe rwo places, in ſuch fort, that one foote reſting in 
that croſling, the other carried about, may bur onely touch the 
Equino&tal, Then having taken with your Compaſſes the ſeg- 
ment or part of that Rumb berweene that croſſing and the Equi- 
noQial, fer both feete in the EquinoQtial, and ſee how many dee 

ces are contained berwixt them, for ſo many ſcore leagues is 
the diſtance of thoſe two places. 

Oc if that ſegmenc of the ſaid Rumb be greater then well can be 
eaken with the Compaſſes, take the length of five degrees of the 
EquinoGtial, between the feet of your compaſſes, and looke how 
oft you can find that length in the ſegment aforeſaid of the Rumb* 
for ſo many hundred leagues is the diſtance of thoſe rwo places. 

The demonſtration hereof cannot be obſcure to himthat well 
conſfidereth the Geometrical reaſon of the projeRion, and ma- 
king of this Nauticall planiſphzre, before ſer down in the ſecond 
Chapter; from whence it followeth, that becauſe the ſphzricall 
ſuperficies (whereof this planitphzre is conceived to be Geometri- 
cally made) extendeth it ſells every Way equally, at eyery point 
of Latitude berwixt the EquinoQtial and Pole, till it applie and 
Joyne it ſelfe round about to the concavitie of the circumſcribed 
Cylinder, therefore the ſegments of the Meridian,and of any other 
Rumb contained betwixt any the ſame two Parallels, dl needs 
increaſe in one and the ſame proportion, | 
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And conſequently, as often as the ſegment of a Meridiaa be- 
tweene any two Parallels, 1s contained in the legment of an 
Rumb intercepted berwixt the ſame Parallels in the Globe, to 
often is the like ſegment of a Meridian contained in the leoment 
of the ſame Rumb 1atercepred berweene the Parallels correipon, 
dent in this planiſphzre, Therefore 'ſuppoſirg the ſaid legment 
of the Meridian 1a this planiſphzre, to be divided into 1o many 
equal parts as it containeth degrees) it folioweth. chat to often as 
one of thele parts is contained 1n the ſegment of che Rumb afore- 
faid in this planiſphzre, lo many ſcore |cagues is the dittance of 
the two places fer at the ends of chat ſegment, 

Now it is manifeſt, that by thele three ſegments, that is the 
ſegment of the Rumb berweene the rwo places cthe-legment of 
the Meridian berwixt one of the places, and che Paraiiet of the 
other [that is, the difference of Laritude) and rhe leg-me't of the 
Parallel contained berwixt one of chelc places, and «12 Meridian 
of the other (which is the difference of Longitude) I lay iris ma- 
nifelt,thar by thele three tegments a right angied Trangic is mide, 
becaule the ſegments of the Meridian and Parallel (whith are 
two ſides of this Triangle ) include a right angle, 

Againe ic is plaine, chat raking with your Compaſſes ſo many 

degrees of the Equinoctial as are conrained in the difference of 
Laticude, then gu-dirg one foote in the EquinoQtial, and carrying 
forwards the other Parallel wiſe, till ic crofſe the Rumb of thote , 
two- places i n tuch fort that one foote of the Compaſſes beiny ſer 
in that croſſing. the other moved about, may but only crouch 
the EquinoCtial: and laltly, drawing from that crofling a line 
perpendicular to the EquinoCtial: Ir is plaine, I lay, that by this 
perpendicular and the rwo ſegments (one of the EquinoCtal. be- 
rweene this perpendicular and the Rumb; che other of the Rumb, 
berweene the perpendicular and the Equinodtial:) by thele teg- 
ments, 1 fay, and the faid perpendicular, there is comprehended 
another right angled Triangle: which by the 14. e 4. & © 3. e.7 
Ram, Is like to the former right angled Triangle, becaule rwo 
angles, of them both are equal, that is, the right angles. and che 
angles of the ſame Rumb. In the laſt of theſe Triangles. the 1:de 
perpendicular to the Equino&al, is proportional to the ditte- 
rence of Latitude, and the ſegment of the Rumb berweene the 
end of this perpendicular and the EquinoCtial. is proportional to 
the ſegment of the ſame Rumb contained betwixt the two places. 
Theretore -by the-2 p 6. & 17p. 11 Ele. Becaule the line per- 
pendicular co the EquigoRtal, containe:h-lo many equal deg 
\ ( 


es 
of 


a The uſe of this Sea-Chart. 


of the Equinoctial, as there are equal parts in the difference of 
Laticude (chat is) ſo many as there are degrees in the difference 
of Latitude thele equal parts alto of the perpendicular and diffe- 
rence of Latitude are proportional, Whereot it followeth, that ſo 
oft as one of thele equal parts of the difference of Latitude is con- 
tained in the ſegment of the Rumb betwixt the two places 
(which before we ſhewed to be fo oft as a degree of the Meri- 
dian in the Globe is containedin the ſegment of the Rumbbe- 
twixt the ſame places in the Globe) to oft is one of the ſaid 
equal parts of the perpendicular aforetaid (that is a degree of 
the EquinoGial) contained in the legment of the fame Rumb 
berweene the foreſaid croſling or end of the perpendicular, and 
the Aquinoctial, Therefore look how many degices of the 
&kquinoQtial there are found in the ſegment of rhe Rumb of the 
wo places, lo many ſcore leagues is the diltance of thote two pla- 
ces. Which was to be demonſtrated, 

Thus have you a way infallible to find out the diftance be- 
tween any two places meaſured in their Rumb: which becauſe 
it is then onely their true diſtance (that is the ſhorteſt ſpace be- 
wixe them upon the ſuperficies of the Terreſtrial Globe) when 
both places lie Norch and Svuth cach from other, or Eaſt ard 
Weſt, havirg no Latitude, as under the AquinoRtial, whereas 
atherwiſe the tegment of the Rumb berweene the two places is 
alwaies greater then the true diſtance (yea tometime by. halfe and 
more, in places far Northward, or Southward | I'tho! ght good 
allo here ro ſet down the way to find out the true diftance of 
any two _ according to the arch of a great-circl-"drawn be- 
tweene them, wherein 1 have been, and yer am publikely char- 
ved with my. promiſe, and meane at this time to dilcharge my 
Jelfe thereof. 

The true diſtance berweene two places. is the arch of a great 
ircle contained - berwixt them, Which is thus to be tound 
=y 

If. both places have no Latitude /as when they are both under 

AquinoQual) and one of them alſo no Lorgitude. the Lon- 
tude. of the other. being leſſe, ot not more then 180 degrees; 
e Longitude is-the diſtance; | 
But if the Longitude be greater then 180 degrees. ſubtract ir 
but of 360; the remainder is the diſtance. 

It both places have cither none. or the ſame Lorgitude (as 
hen they.are in the ſame ſemicircle of che Meridian berweeene 
ve Poles) and one of chew 2nely-bave-Laticude; that Latixude is 
M 3 the 
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 Giſtance of Saint Thomas Iland and London, 52 degrees 0 
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the diſtance. Bur if both places agreeing in Longitude have Lati- 
tudes alſo of like denominatioh (as both Norrherly, or both 
Southerly) ſubtra& the leſſer Latitude out of the greater, the 
diftance remaineth: If one place have Northerly Latitude, and 
the other Southerly, adde them together; for the ſumme is the 
diſtance, 

If one 0s both places have atitude, Land differ alſo in Lon 
girude: in a great circle divided exaRly inco degrees (with 
figures ſet to every fifth or tenth degree) note the Longitudes of 
both places. 

Now if one place only have Latitude, draw a diameter from 
the Longi tude thereof, noted in the circle, and with your Com- 
paſſes take ſo many degrees and minutes in the fame circle, as 
that Latitude containeth: then ferting one foote of the Compal- 
ſes in the Longitude of that place, with the other make a pricke 
in the circle, which may be called the point of Laticude, From 
this point draw a line perpendicular, crofſing the diameter drawn 
from the Longitude of that place, Take with your Compaſſe 
the diſtance of this croſſing, from the point of the other places 
__— noted in the circle, and leaving one foote in the (aid 
crofling, with the other make a pricke, in the foreſaid diameter: 
rake the dilfance of this pricke from the point of Latitude no- 
red in the circle, Then ſerting one foote of the Compaſſes in that 
point of the circle where the degrees begin to be numbred, the 
other foote extended that way, which the numbers proceed, ſhal 
ſhew you in the circle the diltance of the places, 

Take for example the Citie of London, and Saint Thomas Iland 
which lieth right under the AquinoQtial line, in 32 degrees 
Longitude, The Longitude of London admit to be 22 degree, 
the Latitude 51 degrees, 32 minutes, Marke che Lon itudes of 
Saint Thomas Iland and of London with A and B, From the 
os. 40rnn of London (becauſe London hath alſo Latitude) draw 
the diameter B C. Having taken with the compaſſes the Latitude 
ot London in the circle, fet one foote in B, and with the othet 
make the prick E in the circle, and draw the perpendicular EF, 
crofling the diameter B C at F, Make F G equal to F A, which 
is the diſtance of Saint Thomas Iland from the fine of Londow 
Latitude, Then G E ſhall be the line ſubtending the diſtance of 
thoſe two places. Taking therefore the length of GE with tht 
Compaſſes, and ſetting one foote in H (where the degrees begia) 
the other (trerched forwards in the circle, will point you out the 
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eat circle, and abour one halfe, that is, z050 leagues, or 3150 
E liſh miles, | 

i both places have Latitude, do the like for both places as 
before you did for the one place having Latitude, till you have 
croſſed both diameters with perpendiculars: then rake with your 
Compaſſes the diſtance of thoſe croſſings. Now if both theirLa- 


| titudes be of one denomination (that is, both Northerly or both 


Southerly) and equal, fer one foote of the Compaſſes where the 
degrees begin to be numbred in the circle, and the other foote 
extended therein chat way which the numbers fucceede, will 
ſhew you the diſtance, 

As for example, London and Cape Blanco/ neere the coaſt of 


* New-found land) haye both Northerly and almoſt equal Lati- 


tudes of 5 x degrees,32 minutes, Having therefore drawn as well 
the diameters B (and D L from B, determiging the Longitude 
of London (viz, 22 degrees) and from the point ofthe Longitude 
of Cape Planco (which admit to be 33 1 degrees, as allo the 

rpendiculars or nes of both their Latitudes, EF, and KL, (as 
Felore was ſhewe?d) crofling the diameters in F and L: the di- 
fance F L taken with the Compaſſes, and tranſlated into the cir- 
cle (as in the furmer example) will ſhew you the diſtance of 
Cape Blanco froin London, to be almolt 31 degrees, of a Oreat 
circle that is 620 1:agues, or 1860 miles. 

If the Latitudes be nor both equal, and alſo of one denomi- 
nation, leaving on* foote of the Compaſſes in the croſſing of the 
fine or perpendicular deſcending from the point of the greater 
Latitude, with the other foote make a pricke in the ſame dia- 
meter, wherein that croſſing is: then if the Latitudes be both of 
one denomination,t ake with the Compaſſes the length of the per- 
pendicular er ſine drawn from the point of the leſſer Latitude: 
and ſetting one fo2te in the point of the greater Latitude, with 
the other make a rick in the perpendicular deſcending from it, 
that is, in the fine thereof: Take the diſtance of this pricke from 
the former, made i 1 the diameter: This diſtance transferred into 
the circle (as in the '1r{t example) will give you the diſtance of che 
places given. 

As London and Fiernſalem have both Northerly and unequal 
Laticudes, Hieruſa/ems Latitude being onely 32 degrees. Firlt 
therefore note in the circle both their Longitudes: the Lengirude 
of Londow (viz.. 22 degrees) as before with B: The _ 
of Hieruſalem (68 —y note with M: Let che perpendicular 
er the fines of the Latitudes of London and Hicruſalem, E ” 
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and N © be drawn as in the former examplcs Make F P equa 
to O F, and P Qequal coN O: The ſpace betwixt P and Q 
taken with the Compailcs, and then both feer ſec in the circle (in 
luch orc as in the tuſt example was ſhewed) ſhall contaire be- 
rween them the dcfired diſtance of Hiernſalcm from Lordon, 3% 
degrees, and about 3, that is 775 leagues, which are 2325 miles. 

But if the Latitudes be of divers denominations,'(that is, one 
Northerly, and the other Southerly) continue forch the perpen- 
dicular {that crofleth the diamierer, whercin the foreſaid prick 
was made) till it be equal to both perpendiculars, that is. to the 
fines of both. Latitudes. The diſtance of the end of this continued 
perpendicular from the pricke aforelaid in the diameter, taken 
with the Compaſſes, and tranſlated into the graduated peripherie 
of the circle (as before) will ſhew you how many degrees of 
great circie are contaieed berween both places. 

To ſhut up this matter with one example, ſuppoſe you would 
know how farre C»ſco in Perwis from Lond, Let the Lorgj. 
tude of Cſco be 295 degrees, the Latitude 1 3 degrees Southerly; 
The Longitude of Lov4on, as before, 22 degrees the Latitude gt 
degrees, 3: minutes From both thele Longitudes noted in the 
circle with B and R, draw the diameters, as before, B C, aad 
RV: as alſo the perpendiculars or (ines of cheir Laticudes E F, 
and T S: Mike F X equal to F S, thediſtance of choſe bes. ard 
EY equai co $ T the fine of Caſcoes Latitude, Take the dr 
ftarge X Y between the feet of the Cowpaſſes. and ler them both 
in the circumference of che circle, as in che farſt example, fo 
ſhall you find that there are berwixt. Loudon and C rſco al 
molt 97 degrees, of a great circle that is 1940 leagues, or 5822 
miles, 

If you had rather keepe within the compaſle of the circle, 
make the perpendicular X Z equal to S T, and proceede with 
E Z as you did before with X Y. 

He that deſireth a demorftration of the former rules, muſt ſup- 
poſe the circle A BHDR and Cto be the EquinoGtil circle: 
let him-alſo underſtand the fines of Latitude E F, K L,,N ©, 
TS, to {tang perpendicularly ere& from their diameters of Lon- 
gitude BC.DI M and VR, and from the plain of the Xqui- 
nottial; and conſequently by the 3 e. 21. Kam. or 4. pr. 11. 
Excl, from the lines F A FL. F O, F'S, which lines are ima- 
gined to be in the plain of the AquinoCtial. and are the diſtances 
of the fines of L1titude, Therefore if F G be made equal] to F A, 


(Which 1s a line drawn in the plaia of the XquinoRiial from S, 
Thomaz 


*, 
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Thomas lland to the fine of Londons Latitude) E G mult neegs 
be equal to the line ſubtcnding the diſtance of London and $, 
Thomas land by the 2.e.7.R4.4.26.pr.1.Encl, 

Allo. becaule all the fines of Lacitude ( being perpendicular to 
the ſame plain of the AquinoRtial) are Parallels, by the 5,e 21, 


'[Am.6.pr.it.Encl. Therefore by the 11.e 2.,Ram,or 35... 


Eucl, F L is the line lubtending che diſtance of London and Cape 

NCco, 

Again becauſe F P whereto E F is perpendicular is made e. 
qual to F O, (the diſtance of the fines of Loydon and Hieruſa- 
lem, & which (diſtance) EF is allo perpendicular in the Globe) 
and E Qallo equalco N O: Therefore F Q being the difference 
- £ the fines of Londons and Hieruſalems Latitudes, there muſt 
uceds be the ſame diftance betwixt P and Q that there is be- 
tween the tops of the fines of Hieruſalems and Londens Latirudes 
in the Globe, 
| Laſtly, F X being equal to F S (the diſtance of the fines of 
Latitude of London and Cuſco in Pers) and X Z perpendicular 
toFX, and equal to ST the fine of (»ſcoes Latitude: as E F is 
the fine - of Londons Latitude and perpendicular to the ſame line 
X F:E Z (to which X Y isequal by the 6.c-12.e 5 Ram.33,pr.1. 
Eucl, Y E being equal and Parallelto X Z) muſt needs be equal 


| to a ſtreight line exrended within the Globe berween the points 


of Latitude of C nſco and London. 
Now out of this demonſtration it were an eafic matter (if any 


liſt take the pains to be ſo curious) to find our the diſtance of any 


two places Arithmetically by the doctrine of Triangles, having 
alwaies rwo fides given,which are the fines of the complements of 
the Laticudes of the two places, as O P. FP: LP.FP:RP, 


un 
ffs 


F P: A P, FP: together with the angle contained between them, 
thac is the difference of their Longitudes: whereby F A: F ©: 
FL:FS, the diſtances of the fines of Latitude being found by 
..2 2,3,4,5, Copernic, de Triang, planis, the lines allo lubren- 
(ing the diftances of the places may moſt eafily be found by the 
}. Copernic, de Triang. plan, For the ſquares of the diſtance of 
the fines and of the difference of the fines of their Laticudes (if 
both be Northerly or both Southerly) or of che ſum of the fines 
of their Latitudes {if one be Northerly. another Southerly) are 
equal to the ſquare of the line ſubtcading the diſtance of the places 
5. C12, Ram 47.pr.1.Encl. 
With no lefſe facilitie alſo by he'p of the former Tables, and 
the Canon of Triangles, any two places being given, there may 
| N Arichmetically 


'The uſe of this Sea-Chart. 


Arithmetically and moſt — be found our, firlt, by their 
Longitudes and Latitudes, the Rumb, and diſtance mealured in 
the Rumi: ſecondly, by their diltance, and Lacitudes, the Rumb 
and difference of Longicude: thirdly, by ticir Rumb, and Lati- 
rudes, the diftance and difference of Longitude: fourchily, by their 
Long udes, Rumb, and one Latitude, the other Latitude and 
Diftance: fif:ly, by the Rumb diftance and one Latitude, the 0- 
ther Latitude, and che difterence of L-ngicude; or any other 
Nauticall or Geographicall probleme that by the Chart may 
mechanically be performed: and the whole Art ol Nayigation 
Arithmetical (as tome call it) may as eafily be praCtiſed : So as 
having only the Longitudes ang Latitudes of the places (by 
which, and to which you are to Sail) fer down in a Fable, you 
may by Arithmerical Calculation ory (if you lift cake the pains 
without any Charr,Map or Globe,ſhew the Ccurie and Diltance 
from any place to other : and 1o give molt exact direion for 
the performance of an whole Voyage to any known place 
aſſigned, how oft ſoever you have craverled or been toſſed this 
way, and that way, by reaſon of icant, violent, 'or contratic 
winds, or any other occaſion. 

Bur ſeeing the firſt grounds of this Art, that is, the obſervatic 
ons of the Laritudes, but eſpecially of the Courles at Sea, can 
not bur be far from ſuch exquiſite truth as is co be found in thoſe 
Arirthmetical operations : how exact ſoeyer you be in the relt of 
the means , you can look for no more ruth in concluſion then 
ſuchas is anſwerable to the firſt grounds ard principles, out of 
which the concluſion is gathered. So as the Mariner ſhall not 
need to trouble himſelf any further hecewith, buc only to caſt u 
his accounts upon the Chart truly made {as before is ſhewed) 
which of all other is moſt fic and ready for his ordinary uſe. 
Now therefore it may be ſi:fficient, only ro ſhew how the former 
Problems may mechanically be performed upon the Naucicall 
P;anifphzre before deſcribed. 

1.By the lon- Firſt, by the Longitudes and Latitudes of both places given, 

girudes and the Rumb and Diſtance may thus be found : Draw parallels by 

larirudes of both Latitudes : take the diſtance of thoſe parallels : according 

- oy Plac®*>7O tg which diſtance draw a parallel to the EquinoRial. Then from 

nd the rumb ; | 
124 Stance, | THE end of the difterence of Longitude, reckoned from the con- 

curſe of rhe Rumbs in the EquinoRtial ere&t a perpendicular 

croſſing the faid Parzllel : A lice dro wn by this croſſing from 

the concurſe of the Rumbs is the Rumb of the two places. Now 

to find out the Diſtance, take lo macy degrees of the Equinodtal 

as 


— 


1e Con- 
diculat 
o from 
;, Now 
inoQial 

as 
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25 the difference of Laticude conteineth : and ouiding one foot of 
the Compaſſes in the Equino@tial, with the other foot carried 


6s any at equal! diſtance from the Equino&ial, crofle the 


umb newly found out : take the diſtance of this crofſing from 


the concurle of the Rumbs, and ſet both teer of the Compaſſes 
ia the Equinoctiall, for the degrees contained between them 
ſhew you the diſtance defired, 

Secondly, by the diſtarce and latitudes (knowing which place 2, By the di- 
is more Eaftwards, or Weltwards) the Rumb and difference of fiance and la- 
Longitude is thus found : Take with the compaſles lo many de- fie Opn 
orees and minutes of che Equinotial as the difference ot Latitude —_— of 
conteineth : According to that diſtance draw a parallel to the jgogiruge. 
EquinoQtial; take ſo many degrees of the EquinoCtial with your 
Compaſſes as the diſtance given commeth to : then one foot be- 
ing ſer in the concurle of the Rumbs in the EquinoRial, with the 
other crofle the parallel aforeſaid : A line drawn by that crofling 
from the concurie of the Rumbs io the Equino&all giveth you 
the Rumb deſired, Then both Laititudes being noted 1n the gra- 
duated Meridian, thercia take their difference with the Compaſ- 
ſes, and guiding one foot in the EquinoCtiall. with the other car- 
ried at that diſtance parallel- wiſe from the EquinoCtial crofle the 
Rumb of the two places , the diſtance of that crofling trom the 
Meridian ( that commeth from the common meeting of the 
Rumbs in the EquinoRial ) taken with the Compailes, and 
brought to the Equinoctial, ſhall there ſhew you the difference 


; of Longitude, Or a perpendicular to the Equino&tial from that 


croſſing ſhall point you out therein, the difference of longitude, 

Thirdly, by the Rumb and Latirudes (being both Northerly 3-By the Runb 
or both Southerly) the diſtance and difference of longitude is ——— 
thus found : Take the difference of Latitudes in the Equino&tial : gance and dif- 
according to that diſtance draw a paralle] to the Equin-Qtial ference of lon- 
(as before croſſing the Rumb of the rwo places given: toke the gitude. 
diltance of this croffing from the concurſe of the Rumbs : Then 
both feet of the compaſſes {et iz the EquinoRtal will ſhew the 
_— of the places. The difference ot Longicude is found as 

efore, 


Fourthly,by the longitudes,Rumb and one Latitude(knowing 4+ By the lon- 


| whether it be the lefler or greater) to find the other Latitude, g imdes,rumb) 


: | - and ore lati- 
and the diſtance, doe thus : From the point of concurle of che \, ,..., £-.4 


Rumbs in che Equino&tial count the difference of longitude : theother lati- 
from hence ere a perpendicular croffing the Rumb: the di- tude ancthe 
tance of this croſſing trom the EquinoQtial cranſlated into the gra- diftarce. 

BY 1H, N 2 duated 
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duated Meridian (tectirg one foot in the known Laticude, and 
extending the other Northwards or Southwards according as 
the unknown Latitude is greater or lefler)ſhall ſhew you the La- 
titude defired. Now to tind the diſtance, work as before in the 
filt Probleme., 

2 Fiftly, by the Rumb, diftance and one Latitude, you may find 
fun Age g;. the other Latitude and the ditterence of Longitude afcer this 
Rance, and one manner : Take the diſtance given with the Compaſles in the 
Latitude, ro EquinoCtial : ſet one foot in the concurle of the Rumbs, and 
find the _y with the other crofſe the Rumb given : from this crofling 
—_— draw a perpendicular to the Equinoctil: the length of that per- 
of Longitude pendicular taken with the compaſles and brought into the Equi- 

noRial, ſhall ſhew you the difference of Latitude. Tus having 
both Latitudes given,the difference of longitude may alſo be found 
as before. Prob.2. ; k 

Now in every one of theſe Problemes there may be ſome parti- 
cular caſes whereof ſome divetficie of working may ariſe, yer ſuch 
2s can breed but (mall crouble to him that well deth conceive 
the reaſon of that 1s already fer down in theſe five former Pro- 
blems : which are elpecialy to be applied to ſuch places as are 
both on the fame fide of the Equinottial, and difter alſo both in 
Longi:ude and Latitude : of which fort is the orcateſt number, 
and 1a which the greateſt uſe, and moſt difficultie of working con- 
fiteth. To proſceure every particularitie at large (whereof ſome 
perhaps lefle acquainted with che reaſon of theſe Mathematical 
practiſes may be deſirous) would be now for me too tong and 
tedious, For ſome taſte therefore of the ule of this Nauticall Pla- 
niſphere, let thus much for this time breefly ſuffice, 


CHare, XIII 


Error m the uſe of the Compaſſe, by the Variation nez- 
leited,and how to obſerve and avoid the ſame. 


Ext the Sea-chart there is not any inſtrument of Navigati- 
on whereby greater error may enſue then by the Com- 
I paſſe, if the Variation be negle&ed, By which negject 
alone we may often times miſle an whole Point and 
more, in directing the Courſe from place to plac e, Notwith- 
ſtanding, M.Peter of Medina labourcth greatly to prove that 
there is no Variation of the Compaſſe, and chat many inconve- 
niences and abſurdities mult needs follow out of that opinion 


(as 


_”— ww - — ——— -- 
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f (as hee eſteemeth it, thinking it to have no beccer ground then 
the groſle and erroneous obleryations of upſkilfull Mariners, as 


s by the third Chaprer of his tixt booke of che Art of Navigation, 
P may appear more at laige. But daily experience (by many and di- 
in ligent obſervations, With exact inttruments, heediully uſcd by 

$kilf..1l Obſervers, not only at ſea, the unconſtancie whereof 
d (which cauſerh the ſhip to be alwaics urtteadie? might give ſome 
ot colour to AL.Perers conceit of no Variation : but alſo on firm 
e land, where molt ftedie and cer:ain oblervation may eallly be 


d made: ) I ſay duly experience hath fo often, fo corltantly, ſo 


'D manitelily proved this varying propertie to be in the Compaſle, 
© IF thacir cannot by any means with reaſon be denyed. 

be Now thea for tlie betrer finding of chis Variation there muſt 
's be conceived two Meridians ; a true Meridian, and a Magnetical 
1d Meridian : alſo a t:ue Azimuth, and a Magnetical Azimuth of 
| FF the Sun. 

ri = true Meridian is an Azimuth paſſing by the Poles of the 

WO, dþ 
ve The Magnetical Meridian is an Azimuth that paſſeth by the 


0 poinrs of che wires in the Compaſſe, or of the Needle touched 
_ with che Loadſtone, 

- The true Azimuth of the Sun is ſhewed by the arch of the 
T, Horizon contained betwixt the Azmiuth of the Sun, and the 
he truc Meridian, 


Ne The Magpetical Az.\muth of the Sun is ſhewed by the arch of 
al the Horizon contained berwen the Magnetical Meridian and the 
nd Azimurh of the Sun, 

a- F The difference of theſe two arks of the Horizon is alwaijes 


equal to the Variation of the Compalle, 
To find ouc the Magnetical Azimuth of the Sun, we mult 
firſt know upon what point of the Compaſſe the Sun is : which 
| although ir may be done by aim yery neer the truth by him thas 
Y is experienced, eſpecially when the Sun 1s low, or at the Horizon, 
rig or ſetting : yer it may berter be done with help of fuch a 
ruler and fights, as land-meaſurers uſe with their Plain Tables, 


"& wherewith you may thus find upon what point of the Compaſle 
p the Sun is : Lay the edge of tne ruler right over the center of the 
4 Compaſſe : then holding the ruler fo fixed, and the Compaſie 
levell ſo neer as you can aim, turn it about untill che midlt of the 


he Sun-beams paſſing through one of the fights, fall along{t upon the 
, edge of the ruler, or mid{ of the oppoſite fight, Then holding 


nd your eye in ſuch ſort over the Compaſſe, that the rulers edge 
may 


LE a G + 
= 4 , 
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may lie right upon the center of the Flie, look alſo upon What 
point of che Compaſle the edge of the ruler lieth to the Sun-wards 
tor that is the point whereupon the Sun is at that tume : which 
for brevities ſake may be called the Suns point. This point you 
ſhall look in che inſtrument following, and it ſhall ſhew you 
amonglt the degrees the Magnerical Azimuth of the Sun, As for 
example, when the Sun is due Eaft by the Compaſſe, I would 
know in what Magnetical Azimuth he is : Theretore I look the 
Eaſt point in this Iaſtrument, which directech me to 84 degrees, 
which is the Magnetical Azimuth defired, And the difference 
betwixt this and the true Azimuth of the Sun is the Variaticn 
of the Compaſle, which we ſeek for. This difference therefore 
ſhall thus be found out : Art the ſame time when you obſerye 
the Suns point, ler the height of the Sun be alſo obſerved. Itis 
belt to take both thele oblervarions about the midſt of the fore- 
noon, or afternoon, for then the height of the Sun altereth quickly, 
and the RefraQtion and Parallax cannot much deceive you; there- 
fore at that time the true Azimuth of the Sun ſhall eafily be 
known thus : Firlt find out the Dcclination of che Sun *remem- 
bring alwaies to give allewance, or take away (according as the 
Declination increaſeth or decreaſeth) for the place and time of 
your Obſervation : Then ſet your Aftrolabe to the Latitude of 
the place where you obſerve, and follow the Parallel of the Suns 
Declination, until] you come to the Almicantarath or height of 
the Sun known by obſervation : for the Azimuth that paſleth by 
their murual interſeQion is the true Azimuth of the Sun that was 
ſought for : which if you follow down to the Horizon, you ſhall 
have that Azimuth given. Now of theſe two given Azimuths 
(that is the true and Magnetical Azimuth of the Sun) ſubſtra& 
the lefler from the greater, for the difference remaining is the 
Variation of the Compaſſz : the denomination whereof (that is, 
whether it be Ealterly or Weſterly) ſhall eafily be diſcerned 
thus : it the true Azimuth of the Sun counted from the South 
point in the forenoon, be lefle then the Magnetical Azimuth, the 
Variation is Eafterly: otherwiſe it is W elterly. Contrariwiſe, 
in the afternoon : if L true Azimuth of the Sun be greater then 
the Magnetical Azimuth, the Variation of the Compaſle from 
the point of true North is Eaſtwards,otherwiſe it is Weſtwards, 
And for the better underſtanding of theſe rules, I have in the 
Table following exemplified them by ſuch Obſervations as 1. 
took both at Sea and Land, in the year 1589, 

The inſtrument following is then to be uſed when Obſeryati- 


on 


——_—  —  — 
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on is made, as before hath bin ſhewed, by a Compaſle, wherein 
the North points of the wires are fer half a point to the Ealt- 
wards from the North point of the Conipaſſe (of which fort are 
| the Compaſſes that are commonly uled by Engliſh Mariners) 
| whereas if the points of the wires were lec juſt under the points 
of Noith and South : and the circumference of the Compaſle 
divided into degrees both Ealtwards and Weſtwards, beginning 
at the North and South points. and ending with go at Ealtand 
| Weſt : we might at the filt have the Magnetical Azimuth of 
{ the Sun by Obleryation, and fo there ſhould be no need of this 
* Inſtrumenr, 

In the Table here following the letters N.W,S.,E,b, in the firſt 
| and ſecond columns, fignific North, Weſt, South, Eaſt, by. The 
| fractions in the ſecond column are parcs of che point whereto 

they are annexed, In the column intituled, The time of Obſerva= 
tion, the letters BN, and AN boenifie, betore noon and After 


Noon. 


An Inſtrument for the readie finding of the Suns Magneti- 
cal Azzmuth by the ordinary Compaſſe. 


72 | A Tale of Obſervations of 

The Suns The hight The Suns | 
point of the of the {Ms Magnetic, 
C ompaſſe. | Azimuth 


The place of Obſervation, 


-— 


: Deg Min Deg| Mis 
About twenty leap. from Spain, 4 N W, N O O 69 [3 | 
22 or 40 leagues from Spain. WIE N EjE © + 56 IF 
About midway berwixt Liſbone]E NE | 0 | © | 61 40 | 
ard Saint e Mic |ls. WNW | © © '73] 17 


B-:wixt S. Michaels & TerceraE by N N\ 2 O 70 52 
About 3.leag from TerceraSSW\E by N,N, 2 | 30 70| 53 


At Saint Cruz in Flores, | 4 he $3 30 | 
Ee 18] 0 7310! 
Theſe Obſervations made in th: x6 | 3 6 74] 40 
town of Fayal and the former 201 30,6 | ho 
alſo at S. Cruz in Flores were [20] |[62|54 
taken by MM, William Borowes—— _— x 
Inſtrument of Variation (pub- | '2 6 | 63] 35 
: liſhed in his books of the Varia-\ nn ve 3 201.008 45 
tion of the (ompaſſe) and by a 39] 41|57| If 
Quadrant, whoſe ſemidiameter 46 | 13| 17 53 
was almoſt three foot. 46 | 18 |16| 36 
40| 42 | 32| 45 


or 4 leagues from Tercera SE\F $S EE | o © "75 | 50 


From S./Maries w byS 6 leagues ow SW [13 w— '6x '50 C 
From S, Maries W by S 6 leagues y by S' {ol og 67| 25 A 
From S.Maries South 5, leaguesE SE'S |olols 9| 30 


From Sains Maries 16 leagues ESE:E | EY hs 


© | © 173] y® n_ 
NY by W Neortherly, ESE 2 130 | 23| 7? | 

From $.Georges SEbyjE 3 leagESE, E [eo | qo 75 ww 
From the Eaſt part Amr <4 Wis. oe 59| of 

| NE by N about 15 or 20leag.E SELE 0 | 0 [70 23 N 
From the rock W about 66 leag.'S E byS'S|26 137 30 

ESEiS [ol ([&\l3ol Ml. 

From C.Finifterre N Eafterly |E $ E 5 | 2 65] 37 s 
SW Ii | 391 22 


* 


b 
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[DSY[FFREUP (LID 
The Timeof Eto || LO Py- J SC, 8 The middle 'The part of 
0bſervation. |\8 DS hc Dz2. T_ |Farieten 
#*D[_"& S2[ ff 
bt 3 EY De. | Mr De. | Mi De.|M7 De | Min. | "Fe 
inl, 914A N\|;9 5O| 20 531162 O 'Eaftward 
12]B N 391] [20 25116; 20 |Exftward 
23 B N'\[38]-C||1z|55'i67]} © Eaſtwera 
AN|;s 5 | 38| 
27 [38] ©|[17146,|67]10 Eaſftward 
Aug8]B N\38[20||:3|13 74 _ | Exftward 
9 B N| 38 2©}|r2 54 75 O 'E aſtward\ 
14] A N|39150 rt] 5 79|30 I weſtward 
Se I3 AN 38 41] © s 74135 ) | Eaſtward 
13 AN'|38 54|| o| 9176] c | Eaſtward 
221A N|38(5 3 39 67110 [ Eaſtward 
22A N\38[54| 3139167136 | ||Eaſtward 
22 AN\38 F | 3130 68]15 [ Eaſtwar 
23 AN 3815 3 40) 69] 20 > 3 | F: Eaſtward 
23 RB N 38 54 3 53 54|20 | | Eaftward| 
2 31B 38154) 3 54 4 | ||Eaftward| 
_23]AN 38\54 4] of|35)15 z0|') | _ ||Eaſtward Fe 
0c.181 B N\38120\|131 531 of| 2} 5\ (Em 
23 AN 37] ©\|1415c 6ol c 5 Weſtward 
23 AN 37] ©||14|51 "= 5 O 5 5 |Eoſtward 
24\B - 37] © 15] 2l|7o|50 | ] Weſtward 
26]B N\|37130||x5138'(6ol5o|| 6] 0.2 | |Eaſtward 
26\|B N| 37130 15[39'[68] © 7 3 J 34 Eaſtward 
28|B N\3 8140 16116|168 45 | E aſtward 
Ne. 1] A N|;58[40\[7577e [57110 H==z 
218 N|38140 17141]|66]5C _ _ ||Eaſtward 
61B N\|38[35|[r8143|[32| || 6130||__|_ _||Eaſtward 
12|B N 44 25 20] 5 611 © | Eaſtward| 
12/B N\[44[25||2o| 5 8 © | 7 14 ||Eaſtward 
1214 N\}44130)|20 _ 46\15 _Eaſtward 
EEE ETD 2. Es Norwithttanding 
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Notwithſtanding there be much difterence berwixt ſome of theſe 
Variations taken at the ſame place with the fame Inſtruments, 
yet we uſed with what diligence we could {uch Inſtruments as 
then we had preparcd for that purpole : which I ipeak, that 
others that ſhall go about hereafter to obſerve the Variation 
(at Sea elpecially) maybe the more circumlpe& to foreſee and 
prevent all caules of error herein, Exact truth amongſt the uns 
coaltant waves of the Sea is not to be looked for, though good 
Inſtruments be never ſo well applied to their uſe, Yet with heedfull 
diligence we. may come {ſo neer the truth, as the nature of the 
Sea and of our ſight and Inſtruments will give us leave. Neither 
if chere be ſome diſagreement betwixt Obſervations, are they all 
by and by to be rejected, But as when many arrows are ſhot 
at a mark, and the mark afterwards taken away, he may be 
thought to work according to realon, who to Pa the place 
where the mark ſtood, ſhall ſeek out the middle place amonglt 
ail the arrows : ſo amongſt many different Obleryations, the 
middlemoſt is likeſt to come neereſt che Truth, 

Cauſes of error herein:Some cannot be avoided,as the unſtcadi- 
reſſe of the Ship, the imperfeCtion of the ſence and Inſtruments, 
the weak reſpeRive force of the needle or wires, be they never fo 
well touched. Others may be eſchued, as that there be no iron 
neer the Compaſle in the time of Obſervation, that the wires de 
kept clean from ruſt, and that they be not kept too long un- 
touched from the None, that ſuch Inftruments be uſed for Obſler- 
vaticn as need leaſt working afterwards for finding out the Va- 
riation ; Wherein the Inſtruments herecofore publiſhed for this 
purpoſe, are faultie; being ſuch as ſerve for Obſervation onely o1 
Land : as alſo requiring many workings afterwards, unfit for 
Mariners before the matter can come to iflue, wherein are as 
many lurking holes of error, without great diligence. I have 
therefore here ſet down the making and uſe of a certain Inftru- 
ment, whereby the Variation of the Compaſle and time of the 
day is preſently given, together with the Obſaryation (the Lati 
tude of the place being known) and that univerſally throughout 
the World, both at Sea and Land. As alſo the Variation being 
given, the height of the Pole, and hour of the day may thereby 
be known, without thoſe inconveniences, wherewith Aarti 
Certis his inſtrument, Chap, x 1.part 3, of the Art of Navigation, 
and Micha! Corgnet his Nautical Hemiſphere,are much incunr 
bred : to omit the Obſervation of the height of the Sun, which 
(as I have off made tryal at Sea) may thereby be more _ 
perfor 
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performed, then hath been hitherco by Staffe, Ring, or Altrolabe, 
as they are commonly uled, 


The making of the Sea-Rings, 


Ake four Rings of equal thickneſs and breadth coyenien;, 
ſo as they may not eaſily bend : let them be fitted that 
each of them may go cloſe within other, The two oreateſt 
of thele Rings nult be ſo made and framed together, that the in- 
nermolt may ſlide about within the outermoſt, both fides ag1ee- 
ing al waies, eyen together in one and the ſame plain {uperficies, 
Within the innermolt of theſe two Rings mult the third ring be 
hanged upon two round pins diamecrally oppoſite each to other; 
ſoas upon them it may be turned afide, till ic make right angles 
with the former, Again,within this third ring muſt the fourth be 
hanged likewiſe upon two pins diametrally oppoſite, 90 deg,di- 
ſtant from che former pins. The uppermoſt Ring repreſenteth the 
Meridian fixed:the next within it repreſenteth a Meridian movyea- 
ble : the third fignifieth the EquinoCtial or parallel of the Sun: 
the fourth, the circle paſſing by the points of Eaſt and Welt, and 
by the poles of the world. Upon one of the ſides of the innermoſt 
and moyeable Meridian(9go degrees trom the pins whereupon the 
EquinoQtiall Ring hangeth) mult be fixed an Index or pointer, 
the point whereof may reach unto the midſt of the convexitie of 
the innermoſt circle, into a little hole, diſtant from the middle 
point between the pins or poles whereupon it hangeth ſo much 
as half the thickneſs of that circle commeth to, as the point of 
that Index beipg put into this hole, the Meridian and the inner 
circles may crofſe each other preciſely at right angles. Ninetie 
degrees from the pins or poles of this innermoſt Ring, through 
the midſt of the concavitic and convexitie thereof, muſt two ſmall 
holes be made ; and a thred firetched [iraight berwixt them (re- 
preſenting the axeltree of the Wo:1d)with a ſmall bead(about the 
bigneſſe of a pins head) put hereupon, repreſencing the center 
of the earth. Ler the upper half of the uppermoſt and fixed Meri- 
dian be divided into x $0 degrees, ſetting figures to every tenth 
or fifth. degree. beginning at either en, and endivg in the midlt 
with 90, which repreſenteth the Zenith : where a Ring mult be 
ſet thereto, to hang the whole inſtrument by, as the manner is in 
the uſe of the Afirelabe. Diametrally oppoſite to the midlt of 
this ſemicircle, there mult be falined to the convexitie of this fixed 
Meridian the. foot-piece of this Inftrument, made of ſome tuch 
"oi oY faſhion 
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faſhion and proportion as here you ſee, agreeing in one and the 
ſame plain ſuperficies with the Meridian, and the line paſſing by 
che feer chereot making right angles with the Zenith line, To the 
feet ot this peece mult be annexed the Sex Compaſſe, in ſuch ſor: 
that the Zenith line of che graduated fide of the Meridian may 
| fall perpendicularly upon the center thereof the plain ſuperficzes 
* of che Meridian making right angles with the plain of the Cora- 
| paſſe. Allthele circles, and Compaſle being thus joyned together, 
* the whole Inſtrument mult be reftified and equa}ly counterpcized 
| by the help of of meg" hanging on a {mal pin at the Zenich 
point direaly under the Ring, chat hanging the Infirument by 
{ the Ring (like an Afﬀtcolabe) the plumb-line may fall preciſely 
; upon tc Nadir point of the fixed Meridian, ſcarcely touching 
the ſame : for lo the Inſtruments own weight, hangirg it cnely 
| by che Ring (like an Altrolabe) ſhall make it harg exaQly per- 
ndicular, when ſoever you ule x. Let the points of the wires in 


the Compaſle be placed juſt upon the points of North ard South 


in the Flie ; the circumference whereof mult be divided into de- 

rees, beginning at thoſe points, and from thence procceding 
Porh waies, ſer hs at every fifth or tenth degree, endirg with 
90 at the points of Eaſt and Weſt. Through the midlt of the 
concave fide of the third Ring(repreſenting the Equine@tial) muſt 
a periphery be drawn round about, which may be called the 

arallel of the Sun, It ſhall be good alſo (though not needfull 
br finding the Variation) to divide it into 24 equal parts or 
hours, and quarters, or ſmaller parts, for knowing the time of 
the day. 

Vern the concave ſide of the innermoſt Ring let be deſcribed 
the degrees of the Suns declinatiog, for the right placing of the 
little bead upon rhe thred according to the time of the yecr. 
Which may eafilieſt be done aftec this manner. 

Draw upon a paſtbord the peripherie A B CD equal to the 
foreſaid parallel of the Sun drawn through the midi of the con- 
cavitie of the EquinoCtial Ring : croffe this peripherie at right 
angles with the diameters A C, BD act the centec E. Then take 
with your compaſles the ſemidiameter ED, and lectirg one foot 
in the end of the diameter D, with the other draw the arch G E 
F. in which arch prick out both waies from E fo mary degrees, 
as the Suns greatelt declination amounteth unto : and laying your 
ruler to D, and to eyery one of thoſe degrees ; croile the diame- 
ter A C with ſhort ſtrokes, as you ſee in this diagram, and lay- 
ing the xulex to eyery one of thoſe croſſes and the prick at B, 
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make pricks by the fide of the ruler in che innermoſt peripheric 
HI K L, which muſt be equal to the concavitie of the innermoſ} 
Ring of the Inftrument : And then laying the concavitie and 
quarters of that Ring juſtly agreeable with chis peripherie, and 
the ends of che diameters thereof (the thred upon which the little 
bead rideth) lying right over the diameter H K, you may with 
a ſharp point of ſteel trike up the ſaid pricks made in the inner- 
moſt peripherie into the concavitie of the innermoſt Ring, and to 
every fifch or tenth degree ſet figures, as the manner is, There 
muklt alſo be made in the faid innermoſt Ring a point an{werable 
to the point at B in this former figure, in which point there muſt 
be faſtned a ſmall ſtump, Randing upright, from the fide of that 
Ring about the height of a pins head. By means whereof and 
the degrees of the Suns declination(projected,as we have ſhey. 
ed , into the concavitie of the innermoſt Ring) the little bead 
mult be right placed upon the thred, by bringing it into a [trajght 
line between tht ſtump and the Suns declination aniwerableto 
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the time of your Obleryation : which may be dore by laying the 


edge of a ſtraight ruler , or a ſmall thred firetched from that 
fump, to the degree and part of the Suns declination, and then 
bringing the midlt of the bead under that edge or thred: Or elſe 
by fight only, with one of your eyes, laying the cop of that ſtump 
upon che 5uns declination, and then bringing the bead berween; 
ſo as you may ſee chem all chree in one ſtraight line, 

The bead being thus rightly placed , pur afide the EquinoRial 
Ring fromthe braſle pointer(repreſenting the Pole AQtick)that ic 
may croſle the meridian at right angles, Which it ſhall preciſely 
do, if you bring the prick or little hole, upon the out-ſide of the 
innermoſt circle to the end of che forefaid brafſe pointer, ſo as the 
end thereof may enter thereinto, Then ſet the line chat is drawn 
from the end of the braſle pointer, to the eleyation of che Pole 
at the wn of your Obſervation, and lo have you all parts of 
your Inſtrument rightly placed for Obſeryation, 


hang the ſame by this Ring upon your finger, as you do when 
you Obſerve the height of the Sun with the Altrolabe, turning 
the forelais braſſe pointer Northwards, till you find the 
midſt of the ſhadow of the bead to fall upon the peripherie, 
drawn round about through the midlt of the concavitie of the 
EquinoRial ring, which peripherie we ciled che parallel of the 
Sun : and ſo keep the whole Inſtrument ard Compaſle as (teady 
as you can, till the flie of the Compaſle remain quier and ftill ; 
keeping in the mean time the midft of che ſhadow of the bead 
alwaies upon the foreſaid parallel of che Sun ; and withall look- 
ing cloſe by the graduated hde of the Meridian, dircaly down 
upon the midſt of the Compaſle; and mark what degree and mi- 
nute you ſee cloſe thereby in the North part of the Flie: for 10 
much as the North point of the needle or wiers is from thence 
towards the Eaſt or Welt ſo much is the Variation Eaſtwards or 
Weſtwards, And the ſhadow of the bead lighting upon the Pa- 
rallel of the Sun ſhewerh the hour and time of the day. 

The belt time for the taking of theſe Obſeryations is abour 
the midſi-gf the forenoon or akernoon, becaule that about thoſe 
times the hgjght of the Sun altereth quickly, and his Refraction 
alſo can breed no ſenſible error, But becauſe there be many that 
want both this Inſtrument,and alſo the Globe and Aſtrolabe be- 
fore-mentioned, I have for their ſakes thought it good to fer 
down a way whereby (the Declination and height of the Sun 


being given, together with the Latitude of the place) the Suns 
rrue 


ments 


Now when you will make Obſervation with this Icftrument, = uſe of 
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true Azimuth may be found with Ruler and Compaſſes onely, 
after this manner: Draw the circle ABC DEF GH, repreſen, 
ting the Meridian, by the center hereof draw the diameter, of the 
Horizon A F. From A the end of this diameter, reckon the ele- 
vation of the EquinoAtial A C; from whence draw a line by the 
center (which may be called the diameter of the EquinoGtial) 
A C; from C the end of this diameter count the declination of 
the Sun C D: thereby draw a Paralkt to the diamerer of the 
EquinoRial, which may be called the diameter of the Suns Pa. 
fallel D G: Likewiſe from the diamerer of the Horizon connr the 
height of the Sun A B, known by Obſervation, and thereby all 
draw BE a Parallel to the diameter of the Horizon, which may 
be called the diameter of the Suns Almicantar, From TI, the in- 
terſeQion of theſe two Parallels, draw I K, a line perpendicular 
to the diameter of the Horizon, Then ſetting one foor of the 
Compaſſes in L, the midſt of BE che diameter of the Suns Al- 
micantar, and _— our the other foot to B the end of this 
diameter: from thenee draw therewith the arch B K rift you come 
to the faid perpendicular: This arch reſolved into degrees ſhall 
gire you the true Azimuth of the Sun, ; el 
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| Now (for them that liſt) by the do&trine of Triangles alſo, 
MN (the fine of the Suns Declination) being given, w.th the 


angle M ON (equal to the height of the Pole) in the right 
angled Triangle, ON M: che ſide O M ſhall likewiſe be given: 


——_—_—__ 


which ſubtraed out of MO L ( the fine of the Suns height ) 
there remains L O, whereby L 1, in the Triangle LI O, having 
one right angle ar L, and conſequently IL K the angle deti- 
red, are given, 

CHaP. 
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Cuare, NIIIL, 


To find the Inclinatton or dipping of the Magnetical needle 
under the Horizon. 


Et O BR be a Meridian of the Earth, wherein let O be 
the Pole, B the Equino&tial, R the Latirude (ſuppole 60 
devrees) let B D be perpendicularto A B in B, and equal 
to the ſubrenſe O B; and drawing the line A D,deſcribe 
therewith the arch D S V. Then draw the ſubtenſe O R, where- 
With (taking R for the center) draw the arch OS, To the meet- 
ing of theſe two arches at $ draw the lines R_Sequalto R O, 
and A S equalto A D. Allo becauſe B R is aſſumed to be 60 
degrees therefore let S T be © parts of the arch $ TT O,and draw 
the iine R T,for the angle A RT ſhall be the complement of the 
; Magnetical Needles Inclinatioa under the Horizon. Which may 
be found by the ſolution of the two Triangles O AR and R A 
S. after this manner: 
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- Firſt the angle O A R is given becauſe of the arch OBR, 


meaſuring the ſame 150 degrees and conſequently the angle at R. 


15 degrees being equal to the equal ſided argle at O,both which 
rogether are 30 degrees becaule they are the complemeat of the 
angle Q AR (150 degrees) to a ſemicircle or 180 degrees, 
Secondly, in the Tomek ARS all the fides are given, AR 
the Radius or ſemidiameter 10,000,000: R $ equal to R Othe 
ſubtenle of 150 degrees 19,318,516: and AS equal to AD 
triple in power to A B, becaule it is equal in power to A Band 
B D,that is B O; which is double in power to A B. Or elſe thus: 
The arch O B being 90 degrees, the lubtenſe therof O B, that is, 
the Tangear B D is 14,142,126, which ſought in the Table of 
Tangents,(}.all give you the angle B A D 54 degrees 44 minutes 
8 ſeconds:the Secan: whereof is the line A D thatis A'S 17,320, 
08, Now then by 4 Axiom of the 2 book of Priſc. As the 
aſe or greateſt fide SR 19,318,516 is to the ſum of the other 
two ſides $ A and A R 27,320,508; ſo is the difterence of them 
$X 7,320,508 to the ſegment of the greateſt fide $ Y 10,352, 
762; which being taken out of SR 19,318,516, there remain- 
eth Y R 8,965,754, the half whereot R Z 4.482, 877, is the 
fine of the angle R A Z 26 degrees 38 minutes 2 feconds, the 
complement whereof 63 degrees 21 minutes 58 ſeconds is the 
angle A R Z, which added to the angle ARO «5 degrees ma- 
keth the whole angle O R $,78 degrees 3x minutes 58 ſeconds; 
whereof? nake 5 2 degrees 14 minutes 38 ſeconds which ta- 
ken ouc of A RZ 63 degrees 21 minutes 58 ſeconds there re- 
maineth the angle T R A 11 degrees 7 minutes 20 ſeconds the 
complement whereof is the Inclination ſought for,7 8 degrees, 5 2 


minutes, 40 ſeconds, 


The ſum and difference of che ſides $ A and AR being alwaies , qe, way 


the ſame, viz, 27,320,508 and 7,320,508, the —_—— of them ro calculate 


ſhall likewiſe be alwaies the ſame, viz. 199,999,997,37 8.064. the Table of 
p O, Magnerical 


Inclination] 


to be divided by the fdeS R thatis RO the ſubtenle of R B 
Therefore there may be ſome labour ſaved in making the Table 
of Magnetical Inclination, it in ſtead of the ſaid produCt you 


take continually but the half thereof that is 99,999,998,6L9, - 


032, and fo divide it by half che ſubcente R O, that is, by the 
fine of half the arch O B R. Oc rather thus: As half the baſe R $ 
(that is, as the fine of half the archO BR) is to half the ſum of 
the other two ſides $ Aand A R 13.660,254, fo is halt he dit- 
ference of them 3,660,254 to balf of the ſegment $ Y, which 


taken out of halt che baſe,there remaineth R Z the fine of RAT, 
, ABLE P 2 Firſt 


Firſt col. 


Height of 
the Pole 


The Table of Magnetical {nclmation. 
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whoſe complement to a quadrant is the angle ſcught for A R Z. 

According to this Diagram and demonſtration, was calculated 
the Table here following; the firſt column whereof containeth the 
height of the Pole for every whole degree; the ſecond column 
ſheweth the Inclination or Dipping of the Magnetical Needle 
an{werable thereto in degrees and minutes. 


A CHAP. XV. 
Error mn uſing the Croſſe-ſlaſfe, and how they may be 


avoaden, 


with good reaſon ſucceed, as in the uſe whereof more 

error 4s commitred, then in any orher Inftrument of 

Navigation, the two former excepted; and that four 
ſeverall waies: Firſt in negleQirg the Paralax or Eccentricitie of 
the eye: Secondly, in not conlidering the height of the eye above 
the Water: Thirdly and Fourthly, in not regarding the Paralax 
and RefraRion of the Sun. 

For the firlt, they count the height of the Sun and Stars in 
ſuch ſort as if the center of the eye, or vertex of the'viſual cone in 
uſing the Staffe, were even with the end thercof,that is ſet to the 
eye, Therefore how much the center of the fight is diftant from 
the ead of the Stafte, fo much are they deceived, But how much 
the Eccentricitie or Paralax of the eye is, it may be known after 
this macners Make two Trantverſaries, the one twice fo long as 
the other, The longelt of theſe two ſet faſt at the further a of 
the Index, the other of them move up or down upon the Index, 
untill ſuch rime that your eye placed at the end of the Index (in 
ſuch ſort as you ule to place it when you obſerve) you may lee 
both ends of boch Tranſverſaries lic eyen together. For then 
look how much the ſegment of the Index berwixt the rwo Tranſ- 
verfaries excecdeth the ſegment from the ſhorter Trantverſarie 
unto the eye, ſo much is the Parallax or Eccentricitie of your 
fght, or the point wherein your eye, wherein the viſual beams 
concur, is ſo much diſtant from the end of the Index, ' 

As for example, in this figure ler the Tranſyectarie H E 1 pla- 
ced at Ethe end of the Index be double to the Tranſvertaric F 
DG, which is placed in luch tort upon the Index, that the viſual 
lines (A F H, AG1) of the eye placed atthe end of the Index,do 
_ (traighc on by F H and G 1, the ends of the Tranſverſaries. 


or in this figure, A is the center of the ſight or eye, whereia the 
| & viſual 
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viſual lines (A FH, A G I) doe concurre: B repreſenteth the end 
of the Index, placed at the corner of the eye, and then A Big 
the Eccentricinie: C fignifiech the end of the Index fer againſt the 
bone underneath the eye, for obſerving of diſtances, and then A 
C is the Eccentricitie, which is thus demonſtrated: 
AsHEistoFD, GED AtoDA, 13.e 5,K4. But H Ei; 
double to FD b ſuppoſition: therefore E D A is double to D A, 
and D A the half of E D A equal tothe other hglf D E. There. 
fore how much BD or C D is ſhorter then D E, fo much is the 
Paralax or Eccentricitie of the eye, and ſo much muſt the Tranf 
yerſaxic be removed forwards (from the place where he was ſe: 
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ia the time of your Oblervation) towards the tarr cad of the In- - 
dex, after you have obſerved any height or diſtance of the Sun or 
Stars, that ſo you may have the true height or diſtance defired, 
Or elle you may have a plate of brafle, {0 Artificially fired cloſe 
within, by the fide of the {quaite hole in the Tranlſyerfarie, 
through Which the Index is to be put, that. you may flip it for- 
wards or backwards like the coyer of a Box, and ſo let the fore- 
edoe chereot ſo much before the Tranſyerſarie, as the Eccentrici- 
tie of your eye commeth to (having firſt turned the flat and 
fraight fide of the Tranſyerſaric from you- ward, and parcd the 
ends thereof, in ſuch ſort thar the viſual beams may couch the ex- 
treames of that fide) that fo the edge of the plate may at the ficlt 
ſhew upon the Index the true height or diſtance of the Sun or 
Stars obſerved without any further corretion. Otherwiſe if this 
Paralax of the fight bee negleed, there may be error of an 
whole degree and more ſometimes, in obſerving with thole ſmall 
Croſſe-(taves which have been commonly uſed. 

Secondly, they increaſe the former error by not regarding the 
height of the eye above the Water. Which although it be not ſo 
oreat a fault as che other, yer it may deceive them by increaſing 
the former erz2r, five or fix minutes or more in a tall Ship. For 
ie higher the eye is above the water,the greater is the angle con- 
ined betwixt the cwo viſual lines, whereof one toucherth the 
onyex ſuperficies of the Sea, the orher nM onto the Sun or 
Stars: And the lower the eye is, the lefle is the foreſaid angle: 
nd then onely it ſhewerh the true Altitude, when the center of 
he Gohr is in the ſame line of level with the ſuperficies of the 
Vater, But if che eye be higher then the Water, that angle is 
vrearer then che true Alticude,and therefore ſubtraction mult be 
made accordingly, that you may have the true Alcitude, 

Now to fiad how much it is that ſhould be ſubtracted at any 
"gi of the eye above the Water there be rwo waies; the one 
without knowledge of the Earths ſemidiameter, the other with 
knowledge of the fame. For the firſt, pu muſt have ſome ſuch 
onyenient place atche Water fide where yon may have a free 
nd cleere proſpe& unto the Sea withour impediment, and 
vhere you may alſo have ſuch provifion made, that you may 
lace both your ſelf, and alſo an exa& and large Water Levell in 
onyenient manner to make exact obſervation at what height 10- 
ver you defire above the ſuperficics of the Sea, till you come to 
he height of the talleſt Ships that go upon the Seas: char levell 
aving the fight that you muſt look through at the end thereof 
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next the eye lo fitted, that you may both eafily and fteadily fer 
hioher then the tore fighr (that is the hgh: that is at the forc-end 
of the Leyell) ſo much as ſhall be necdfull to lay the fore-ſigh; 
preciſely to rhe touching of the Sea; and that you may allo per- 
teR'y know how much the back-ſight, or fight at your eye, i; 
higher chea che fore-{ight above the line of Levell: For by the 
difference of the hcights of thoſe fights above the line of Leyell, 
and the diſtance between them, it may eafily be found how much 
the viſual line touching the roundnes of che Sea, Dippeth under 
the line of leve!l, or true Horizon, from whence the height of the 
Sun and Stars is to be accounted, thus: As the diltance betwix 
the ſights is to the difference of their heigfits above the line of le- 
yell; to is the whole fine to the Tangent of the angle of Dipping 
which we deſired to know, 

* This argle may otherwiſe be found. the quantitie of the Earth; 
ſemidiamerer being firſt known, which is to be done diren 
waies;but they may be all reduced to two heads or kinds, where: 
of the firlt requireth the certain meaſure of tome arch of the 
Meridian to be firlt given, which is alto divers waies to be per 
Oe iP formed,Buc the belt and perfectelt way of all ochers is to oblery 
way to find - {o axadtly as is poſſible the Summer {oiſticiall Altitude of th 
the quantirie Sun at two places, ſo far diſtant ajunder,and lying ſo neer Nath 
of th: Earths and South each from other wich ſo dire& and faire a Way bt 
lemidiameter tycene them as conveniently may be choſen, Suppoſe for exam- 

plc Portſmouth and Barwick,, or ſome other place in the furchel 
parts of Scotland ; for the further theſe places are each frm 
other, the more perfeRly may this buſineſſe be performed, Tha 
meaſure, and plat down fo truly as is poſſible, all the way bt 
rvecne thoſe wo, places, with all the curnings and winding 
alcents and deſcents that are thercinz out of which the arch of tie 
oreat circle, or ſhortelt diſtance berwixt them. rogerher with tbe 
angle of declination thereof from the true Meridian line truly 
tound by obſervation at either of thoſe places, may moſt exadly 
be knowne.: whereby(wirh helpe of the dodtine of right angled 
ſptzericall triangles ) the difference of the latitudes of thoſe two 
Fiaces in miles and forlongs &c.may cafily appeare; which come 
pared with the difference of the latitudes of the ſame placs, 
tound by obſervation of the Sun in degrees and minutes, &c 
wil! ſhew how many miles and furlongs anſwer to one, or mote 
degrees of the meridian ; and ſo the whole circumference, diamt- 
ter, and ſemidiameter of the earch will eafily, and more truly bt 
tound, then any other way yer uſed for this purpoſe, But mear 
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It convenient for the triall hereof have hitherto kcen wantirg, and 
d { 1 malt cmir it, till {cm better cpportunity. if any fall betall 
1 hercatter, by the bounty of ary ivch as are of more ability to 
l- WW bear the charge hereof, Yet befides our purpole row in hard, 
's W this would bee the belt ground that car. be,beth fer the making 
i WF and continuirg of a Star.dard, ard all other meatures thereon. ge- 
ll pending, at a certainty for ever; inſcmuch that alt| orgh all the 
ch Standards, weights and meaſures in the world weae loſt, they 
er WH wight rotwithlianding upon record of ſuch Oblervatien ard 
ne WY means as here we bave mentiored, be again 1\Vored much nicre 
x WW pertecily chen by the ordinary way of _—_— all our meajures 
l-WF from a barly grain taken cut of the midlt of i}, Ear, whereof 
there is no fuch cer:ain determirate bigrels Lat can be fer down, 
but that they may be icmethirg greater in ore Ear then ano- 
ther;reither can cl.cre be any ceitain 1ule cr1eafon given how to 
know which. Ear to cl ule rat} er then other, for this purpoſe, 
Ard if ary error be cc nimitted herein, though infenſible (w hich 
carnot be aycided) yet 1n go.rg about to mcke other greater 
meaſures by of.en takirg :11s leatt. and fo proceeding a minints 
ad maxima, 1o often as you take your firlt or leaft nicaſure, fo 
ofren doe you increaſe ard multiply your error: which though at 
the firſt it ſeem very ſmal ard (carcely perccivable, yet commeth 
at the laſt to be very notorious and intollerable. But the other 
WH way I here ipeak of taking the length of all Englzxd, or of the 
vet whole Tland, for our firſt meaſure. and cut of it by f bdiviſioa 
on dividing all the reſt, although wee may erre lomething 1n raking 
hea Bi the lengrh hereof (which notwithftandirg, I dare urdertake. may 
bei be fo handled, that it ſhall not be ſo much as the thouſand pare 
105, of the whole diſtance berween the ewo places, before mentioned) 
te yer becauſe we | a4 a maxim ad mmima, 10 (hill dividing, 
the BY and che more diminiſhirg this error, the further we proceed, it 
uy will in the end. when we come to our ordinary meaſures molt in 
ay ule, become very inferfible and not worth the regarding 
ll Bur to recurn co our purpoſe from whence we have a little 
wo digrefſed: The Earths ſemidiameter may in like manrer be fourd 
+ by Obſervarion of che Meridian Aititudes of any notable fixed 
ces, Sar ac the ewo places before meatiored: bur becaulc the heights 
&c.W of Stirs cannot by any means be fo exaftly obleryed as che 
ore height of the Sun may be; the difference of the Larizudes of the 
me-Wtwo-places. and conſequent!y the Perimeter (that is the Cir: uite 
y ve or Compaſle: and the diameter of the Earth cannot be lo pcr= 
nel feetly touud by this way as by 1 In 
Ss. 


— — — 
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© Asfor that way which finderh che heigh: of the Sun and fo 
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former waies be avoided. DRE 
The quarciry of the Earths diameter is allo to be foundmor e 


eaſily, thovgh not fo exactly (without oblerving any height of 

Sun or Scar, or meaſuring any arch of the Meridian |by means of 

ſome oreat height giyen Leer the Sea hide; as namely the height of 

ſome high mouncato, f.om whoſe top you may haye a free pro- 

ipe& to farr as you can fee upon the Sea. Which Manrolycns en- 
Clau Comm-in deyoureth to do after this manner. 


1 Cap Tran. d Jer BCD be the Circuit of the Earth A B rhe height of ſome 


P 6 . þ4 p 
Sacroboſc hig mounacain to be found : 


by the rules of meaſuring 

heights { But here hee ſhould | TO —— 

have done well to have ſhew- 

ed us by what rules; for the or- 

dinary rules will not ſerve the 

murae) A Ca viſual line from 

the top of the mountain to C 

the point of the touchirg there= 

of with the Sea or plain Land 

where no hils arc; (but ſuch 

Lard wil very hardly be found 

that may ſerve tor this purpoſe) 

C B the difitance (without ſen- 

fible error) of that poiat of 

touching from the perpendi- - 

cular ſhewing the height of the 

mountain; to be found allo by 

the rules of mealuring lengths 

fo farr as we can ſee from the 
Maurolyrus $ top of the mountain A. (But 


Cladius his ;.. . 
grofſe demons xe allo he ſhould haye 


5 why ſhewcd ſome certaia rule how 
T_ to find both the point of tou- b_— 
chirg C, and alfo the diſtance , YR 
to it from Band not fo grofle 'y to lubber over ſo nice a point as 
this is, in bidding us meaſure {© fart as we can ſee) Then rudely 
wy takin 
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raking A BC fora plain righe argled Triangle with che lides 
A Band B C found as before, we may without any further rubbe, 
proceed, and find both the Hypotexſa or Tangent A C by the 


47.1 Encl As alio che Earths diameter B D by the 37,3 Excl. 


Yec here I cannot but marvell that fo great a Clerk as C /avins 
ſhould fo fleightly pafle over ſuch grofſe ablurdities as thele, 
wichout any touch or warring at all given to his Reade:is, chat 
they might not be abuſed by them; much lefle correcting them, 
or ſhewing any better meanes how to reſolve this probleme; 
which may notwithſtanding much more eafily and geometrically 
be done by finding the height of the mountaine wich an exact 
water levell,beginnirg at the tuperficies of che Sea warer, in ſome 
Creek where 1t reftech ſmooth and clame; and from thence pro- 
ceeding till you come to the top of the mountain, alwaies pla- 
cing the leyeli (ſo neere as nay be) in the middle berween the 
back-marke and fore-marke which are uſed in levelling and fo 
adding all your aſcents together, you ſhall haye very exaQty the 
true heioht of the mountain above the roundnelle of the Sea, 
Then having the ſights ficted in ſuch ſort,as before we have ſhew- 
ed, that you may raiſe the back-ſight ( or fight at your eye ) 
higher then the fore-fight (at the farr end of the Levell) ſo much 
as ſhall be needfull; place the Level}, fo truly and feadily as you 
can,upon the top of the mountain;and fo diſpoſe the fighr at your 
eye, that you may ſee the fore fghr lie even with the touching of 
the Sea, whereby the angle of depreſſion or Dipping of the vi- 
ſuall line under the line ot Level may be found by the difterence 
of the heights of the fights, as before is ſhewed, And then as the 

excefle of the Secant of that angle'above the whole Sine 1s to the 

hole Sine:fo is the height of the mountain A B {already found) 
to the ſemidiameter of the Earth, B F, For F C being continued 

to E and A E repreſenting the line of Levell or true Horizon; E 

AC the angle of dipping ſhall be equal to the avgle A EC (by 

16.3 and 8.6 Excl) the Secant whereof is A F; the whole Sine 

B F (proportional to the Earchs ſemidi-meter) and che difference 

of them A B, proportional to the height of che mountain, 

But having not hitherto had means requifice to make triall of 
any of theſe waies already mentioned, I have thought of another 
way, whereby the height of the mounzain, and conlequently the 
quantity of the Earths ſemidiameter may be known; wherein 
becauſe there is great variety of Opinions amongſt the Ancient 
and later Writers, ſome making it to be almoſt 8000 miles; 


ſome little more then 5500, ſome others not much exceeding 
F009; 


Y2 
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000; others making it lefle then 3600; and others not much 
more then 3200,as Alphra anus,though Fernelins, according to 
his Obſeryacion, findes it co be 3900 miles, whereas others of late 
will have it lictle more then 3000: therefore in ſo great diverſity 
and uncertainty of opinions, I took ir to be the belt courſe, both 
for wine own and others ſatisfaction, to reſt my ſelf upon luch 
grounds as I could find by mine own experience and obleryation, 
and that after this manner: 

Firſt, I made for this purpoſe an Inſtrument in forme of: 
rightangled Triangle, whole fides containing rhe right angle were 

fo) O O mas WW 
about ſix foot long; one of which lides was divided into 10,009 
equal parts, whereby the degrees and minutes an{werable to them 
were eaſily to be found out of the Table of Tangents. This Icitry- 
ment thus prepared and placed flaclings upon his Baſes, abcu: 
three foot above ground,on a hill neer P/immonth ſound. 1 direRed 
one ſide th-reof about the right angle, as exaRtly as I could,to the 
midft of a {mall Rock,appearing a little above che Sea water, neet 
the great Rock called the Mew/tone,lying at che entrance of Pli, 
mouth ſour d: Then, as the other fide of the Inftrument about the 
right angle dire&ted me, I took my ſecond fanding 664 foot by 
jult meaſure from che firſt. which diſtance was 1o much as the 
ground wouid well give me leaye to take, for ocherwiſe I would 
have gone furcher. Ac chis {ſecond ſtation I found che angle Cos 
taincd between the vituall lines directed ro the firſt Ration and 
that [mail Rock to be 87 degrees, 52 minutes; the Tangent 
whereof is 26,845 luch parts whereof the diltacce of che Rand- 
ing or whole fine containeth 1000: whereby Che diſtance from 
the firlt (tacion to the (aid ſmall Rock was found ro be 17,825 
foot: for as 1000 to 26,845; lo are 664 foot to 17, $25 foot, 

Then'comming again to the frlt Qation, and ſerting the In 
firument ſteady up on edge I firlt d:re&-d one of the fides about 
the r ght argle (lying necr the ground) co the faid little Rock, 
acd chen a Plumblire hargirg ar the upper corner of chis Tri 
anguiar Inftrumen:. did fail 1 Jegree 14 minures from the right 
avgle forwards, Afcer this I directed the lame fide, as truly as[ 
could, to the yery touching of che Sphzricall ſuperficies of che 
Ser; and then the P.;umibline fell 22 minuces from the ſame right 
anyle forwards. towards the Sea. 

O.t of cthele oblervacions the ſemidiamerer of rhe earch was 
found chus: Ler O be the center of the earth SVCE the cir- 
cumference of the Sea: B the place of objervatiian, BV FO2 
perpcudicular liae drawn trom thence to the center of the ; + 

BY, 
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B D, che line of Leyel or rue Horizon: B C, the diltance from 
ch the place of obleryation to the mark in the Sea 17,825 foo: the 
© angle C B D found by obſervation x. degree 14 minutes: BRE 


ate 2 viſuall line from the place of obſervation, touching the Sea: E, 
ty the point of touching: E BD, the angle betwix: that viſuall line 
th and the line of Level or true Horizon, 22 minutes: RCFS, a 
ch Parallel ro BD, or line of Level drawn by the mark C: OFV, 
on, and O P, ſemidiameters of the Seas circumterence at the time of 
| oblervation:E D,che continuation of the ſemidiameter O E co the 
fa line of Level or true Horizon B D, 
ere Now in the Triangle B C F, right-angled at F, the fide B C 
00 being 17,825 foor, and the argle ar B, $8 degrees 46 minutes, 
cn (becauſe it is the complement of the arele CBD 1 degree 14 


i WE minutes) the fide F C ſhall be 17,821 foot: which doubled ma- 
My keehCFS 35,64: foor, and the argle at C (beirg the comple- 


-ted ment of the angle at B) is 1 degr, 14 minutes, 

the Then in the Triangle B CR, the angle at C ( being the Com- 
_—_ plement of the angle BC F to a ſemi-circle) is 278 degrees 46 
Phi minutes , and the angle ar B (being the difference of che angles 
the D BR 22 min. and DBC, x degr. 14 minutes) ſhall be 52 
by min, and conicquently the angl2 at R /the complement of tne 
the wo former, to two right angles) 23 min, Now becaule in all 
uld plain Tiangles che ides and S-nes of the oppoſite angies are 
Ofle proportional ; therefore as 63,995 (theline of BRC 22 mi- 
and nures,in fuch parts whereof the whole Sine conceineth 10,000, 


ent 000) is ro BC 17,825 foot ; ſo is 151,256 the Sine of CBR 
ad- 52 min. roCR 42,130 foot : whichaddedtoC FS 35,642 
OM foot, giverh you the whole line RCF S, 77,772 foot. 


asl Q 3 Alſo 


Error in uſing 


E_— OC OO CC— 


The C rofſe-l'affe. TH: 95 


Alſo in the lame Triangle as 63.995 the Sine of BRC 22 
min. is t9ZC 17,825 foot; 1» is 215,24r the Sire of BCR 
17% degrees 46 minutes, to BR 59,95 + foot. 

Moreover (by the, 26 prop.3 E:cl,) becauſe the oblong of 
the Secant RS, and the utcer Segment thereof R C is equal to 
the {quare of the Tangent RE  ; therefore mul-iplying $R 77, 
772 toot by R C 42,130 foot, the product will be 3,276.534, 
360, the tquare roo or fide whereot 13 the line R E 57,241 
foor. : which added to BR 59, 95 3 toot, maketh the whole line 
| BRE 117, 194 foot. 

Laltly, icthe Triangle BOD, right-angled at B, becauſe 
the Tangent BE is perpendicular to © D by the 16 pr. 3.Exc/. 
therefore by the 8 pr.6.Excl. EBD and E OB are like Tri- 
angles, and conſequently. the angie E O Bequal to the angle 
EBD 22 minutes, Therefore BEaid EO having the fame 
proportion each to other that 6,399,628 the Tangent of BOE 
22 min. hath to the whole Sine 100,000,co000, the Tangent 
BRE being already found to be 117,194 foot, the Semidia- 
meter of the Earth O E ſhall be 18,312.62 x foot. 

And as the fame Tangent 6,399,628 is to 20.477 the exceſle of 
the ſecant of 22 min. above the whole Sine; iois BRE 117, 
194 foot) to V B (375 foot) the height of the place of obſerya- 
tion above the convexitie of the Seas tuperficies at the lame time, 

Hereby it may be eaſily found, how much the viſible or appa- 
rent Horizon is lower then the truc Hortzon, at any other height 
of the eye above the water ,chus : As 375 is to 20477, fois any 
other height of che eye aboye the water toa number, which ad- 
ded tothe whole Sine,makerh the Secant of the angle that ſhews- 
eth how much the apparent Horizon dippech under the true 
Horizon ag that height. 

As for example : if che height of your eye above the water 
be 20 foor, you ſhall find by che former rule the fourth pro- 
portional number ' to be 1092,which added to the whole Sire 
1,000,000,0C0, makerh 1,000,c01,092; which is the tfecant of 
5 min, 5 ſec. the ayg!e of dipping anſwerabie to that height, 

After this maover was made this table here adjoyredzin tne 
firlt columne wherof is ſer down che height of the eye above cle 
water, from one foot co 5o. The ſecond column ſhewerh how 
muc:) the viſual lice tcuching the ſea, dippeth under the truc Ho- 
TIzon, at any height of the eye above the water, nor excceri g 
| * foot. The uſe of which table is this: When you oblerve the 


ight of the Sun or Stars at Sea with the Croſle-ltaffe, Pur 
a 4 
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ſhall alſo find out how many foot high your eye is a- 35775 por 
bove the water with a plumb-line or otherwiſe: of the | of drp 
ſeek that height in the filt column of this Tablezand ce _ |prng 
in the ſecond colume intituled Angle of dipprng, you Foor 'min.ſe 
, ſhall find the number of minutes and 1econds that are 1 © 1TS 
to be ſubtracted from the apparent height.cf the Sun 7 3 
. Sf ; . I 58 
or Stars above the ſuperficies of-the Sea, oblerved 4 | 2 16 


with the Staffe,that you may have the apparent height {—|\—5 


above the true Horizon. 13 1s 47 

The thicd error hath place in raking the height of, 3 | 3 2; 
the Sun or Moon with the Statte, Ring Quadrant, or, 16 : 24 
Altrolabe,or any other Inſtrument, whether by Sea or 12” 3 56 
Land: but in taking the height of the fixed Stars,; [7 : A 
this crror is not to be regarded, being altogether in | 18 |! 4 Fe 
ſenſible, by reaton of their exceeding grea: diltarc ——_ 


from the Earth, which is ſo much chat in compari-| 24 | 5 3) 
ſon thereof the ſemidiameter of che whole Earth hat]: - [3 ® 
not any ſerfible proportion. and therefore the fixed4——— —p__] 

5 | 


Stats capnot have any ſenſible Paralax. Bur the Sur | 6 < 
by reaſon of his lefler difiarce from the Earth, hath hy + ;h 
a {enfible Paralax,in fo much that in taking tis height 2 | 7 | 
we may for this cauſe onely be deceived ſometimes © 17 i 
about three minutes, by counting it lefſe then indeed þ4 [ 32 


It is, and that eſpecially in Winter Time, when the|_4*_'.7_92 
Sun draweth neer the Horizon: which although it be] - F- FH 
no great error, yet it is not altogether to be negicct. —_ 
ed 11 the rules and grounds of Art, which lo much as is poſſible., 
ought to be withour error. [Suns | (Fans F'6 
For this cauſe I have adjoyned this Table |2*'2%! pales 
following of the Suns Paralax: the ule whereof oh M|\ Sec 


is this,in the firf} column 1ntiruled Suns heighe, «[[3|-9 
look the Suns apparent height, and in the el} | > - 
fame line in the Second column, you ſhall have » ||z] 50 
the Paralax of the Sun, which alwaies is ro be 5 |12j 4 
added to the apparent height, that ſo you may ” lai b 
have the true height of che Sun above the Ho- 49 [|| 13 
rizon, As for example, admic I find the appa- Bj 
. « 50 tj $56 
rent height of the Sun to be 25 degrees there- 55 [it] 4; 
fore I ſeek that number in the firſt column, and be 45 
in the Second column I find.the Paralax an- 79 | RPA 
ſwerable . thereto to be two minures, 44 75 jj2| 46 
ſeconds,which added to 25 degrees, make the | $5 lol is 


truc 
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ecue height of the Sun to be 25)The Suns | The Suns | [The oe Popay 
degrees,two minutes,44 ſeconds, |Af* | Re- 

A fourth cauſe of 'error is the|{z.* _ | 
refraRion of the Beams of the Sun| ——— 
or Stars, which we obſerve, by |< 
reaſon of the Vaporous thicknels —= 
of the ayre that is berwixt us and |S 
them, eſpecially when they are| Jo 5 
neer the Horizon. For the find-|"|f5 5 
ing whereof; not having hitherto{\5"|r; 30 | 28 
had ſufficient means by mine|5"|r; 3s [75 | 
own obſervation for my full fariſ-| 7 [12 "45 [Fo\r 5 | 5 157 
faction herein: I have therefore|_8_|i_15 P371r T8 > 
thought good to adjoyne theſe] 9 |19_3o P3311 of 
Tables of the Suns and Stars|_19 foo [221 TS 10 [6 
refra&tions out of Tycho Brahe,|_*_ g 30 34 | Cl Ts: 
which differ little from ſuch ob-|_2.Þ__9/| 35] 35} 12 [47 
ſeryations as T have made for tri. [13.39 | 36 |__ 30 13 [of 
all hereof: the uſe wherof is this: | 4. | 37 |___25]] 14 
Ia the firſt column ſeek the Alti-|27©| |. 38 |__29\f 15. 
tude or height of the Sun or fixed : jj 155. 
Str, and in the fecond you ſhall EL » . WL 
have the refraftion anſwering = _. 1,1 
thereto, which being ſubrraied a f—<|£1L [2 
out of the obſerved height, you I 5 OR 
ſhall havethe height of the Sun FL" =. =- 


or Star remaining, without re- 
fraction. 


Cna?”., XVI. 


Faults amended m the Table of the Suns Declination: COMe 
monly called the Regiment of the Sun. 


Ocwithſtanding the Sun and Stars are at Sea the moſt cer- 
rain markes and guides the Navigator hath, whereby 
he may direR himſelfro reQify his courſe, and know 
where he is after many rurnings, and trayerſinos this 

way and that way, eſpecially in long Voiages, wherein he may 
be forced many tines by contrary Winds and Calms, to fig 
with the Poer for many Weekes and Moneths together, 
Calum undique & nndique Ports ; and 
R 


Nybit 
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Nikhil eit niſs Pontus & ether: 

Yer the Tables of Declinations of the Sun and fixed Stars hi. 
therto publiſhed, which I have compared together and examined 
by obleryation, are oft times very faulty: the declination of the 
Sun in them ſexdown, being many times lefle then truth, by 10, 
II, Or 12 minutes, eſpecially in the moneths of February and 
March: and ſome of the principal fixed Stars that are of moſt uſe 

| in Navigation, differing in declination from that is ſet down in 
the Tables more then one whole degree, as I have found by 
many. oblſeryations, 

For the eaſier mending of theſe faults in the Tables of the 
Suns declination, I thought ic meet, firlt, to ſer down the Table 
following. which ſhewerth the declination of every minute of the 
Ecliptik 1n degrees, minutes, and ſeconds, whereby the place of 
the Sun is preſently known, his declination being firſt given by 
obſervation, and conſequently, his Eccentricity and Apogeum 
were eaſily found, and the Theorick of the Sun corre&ed: out of 
which the Ephemeerides hereafter following, were calculated, 
ſhewing the true place of the Sun for eyery day of five years, 
aoreeable,(without notable error)to the truth of the Heavens: and 
out of theſe with. help of this Table of declination, a new Regji- 
ment (or Table of the Suns declination, for eyery. day of five 
years) was moſt eaſily made: free from: ſuch errors wherewith 
the Tables hitherto publiſhed and commonly uſed, have been too 
much peſtered: as by compariſon of this, and thoſe Tables with 
the obleryations hereafter following may evidently appeate. 
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Of the 'Table of declination of every minute of the Ecliptick 
in degrees, minutes and ſeconds : Made according to the 
greateſt obliquitte of the Zoatak this preſent age : which ly 
exatF obſervation, is found to bo 23 degrees 31 minutes 
and an halfe: | . 


B Ecaulſe the table of declination here. following, doth dif- 


Es 


fer fomething from the Table heretofore publiſhed by 

others, whereof ſome make the greatelt declination of the 

| Sun to be 23 degr, and 28 minutes only, as Copernicus 
and his followers (according to which the Tables. of declination 
and regiments of the Sun, that have been uſed for the molt part 
by our 'Englifh Marigers axe made) : whereas others of __- 
_ that 
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centioribus etherei mundi phenomenis, findeth the ſatue to be by 
kis obſervations 2 3 degr, 27 mi. pag. 38. 23 degr. 31 mi, pag. 
386, 23 degr. 31 mi. 30 ſec. pag, 217, (according to which 
there is a Table of Declination already publiſhed by Mages) 
and that excellent Geometrician Regiomontanes (Whom Petrus 
Nonins compared by Ramys to Archimedes and (lavins, choſe 
rather to follow ) maketh it to be but 23 degr. 3o min. I 
thought it therefore needfull ro ſhew whar reaſons moved me to 
make choiſe of the greatelt of all the Declinations before recited, 
being- thereunto induced,” not 'only by the authoritie of that fa- 
mous Aſtronomer of our time Tycho. Brahe : but reſting allo up« 
on many and diligent obſervations of mine owne, (taken by a 
quadranc of more then fix foot ſemidiameter, ſo exatly made 
and divided into minutes and half minutes, as I could, and as 
heedfully uſed ard cruly reRified by Plumbline (every time I ob- 
ſerved as my fight could diſcern : ) All which obſervations do 
prove with one conſent, thac the greateſt declination of the Sun 
in this our age. is 2 3 degrees, 3x minutes and an halte ; as thus ic 
may _— 

In the year 1594 the xx and 12 dayesof Tune, the apparent 
Meridian altitude of the Sun was obſeryed to be 61 degr. 58 
min, whereto the obſervations of the 8, 9, 10, x3, x4 and 15 
days of the fame moneth do well agree, wherein the apparent 
Meridian altitudes of the Sun, were 61 degr, 55 2 mi. 61 degr. 
56 5 mi. 6x degr. 57 mi, 6x degr. 57 ;mi, 61 depr, 57 mi. 
6x degr, 56 mi, almoſt, as alſo the obſeryations ofthe 9, xx, 12 
and 13dayes of Tune, in the year x597 in which dayes the appa- 
rent Meridian altitudes of the Sun, were 61 degr.57 mi.6x degr, 
58! mi, almoſt, 6x degr. 58 mi. 61 degr. 57 2.mi. By all which 
obſervations it may be certainly concluded, that the greateſt ap- 
parent height of the Sun here at London, is 61 degr. and 58 
minutes, 

Moreover by many, and heedfull obſervations of the Pole- 
far, taken about the year x593 and 1594 I found the greateſt 
height hereof at that time here in Londan, to be 54 degrees, 24 
minutes and an half, and the leaſt height 48 degr, 39 5 minutes 
the difference of which heights is 5 degrees 45minutes : the half 
whereof is 2 degrees 52 } min. that is, (the diſtance of the Pole- 
far from the Pole) at that time added to the lowelt height of 
the Pole-ſtar, ſheweth the height of the Pole at London, to be 
51 degrees, 32 minutes ; the complement whereof (38 degrees, 

_=_ -” Ka. | wu 


charnoble Aſtronomer Thyco Brahe in his ſecond book De re- 
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28 minutes) is the height of the EquinoQial, which ſubftracted 
out of the grearelt _ height of the Sun, 6x degrees 58 
minutes : there remainerh the greateſt apparent declination of the 
Sun, 23 degrees 30 minutes : whereto if wee ad 1minute 22, {e- 
conds, that is the parallax of the Sun anſwerable to that height, 
we ſhall have the greateſt true height of the Sun, 61 degrees, 59 
minutes, 22 ſeconds: and conſequently the greareſt true declina- 
cjon of the Sun for our time, 23 degrees, 31 minutes, 22 ſeconds, 
diflering but half a quarter of one minute from the greateſt de. 
clination finally determined and refoluedly fer down by Tyche 
Brahe for this our age 23 degrees, 31 minutes and one half 
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The uſe of the Table 


CHae, XVILL, 
The uſe of the Table of Declination 


| His Table of Declination is made fo particularly to eve. 
xy min, of the —_— avoid rediouinels,in lecking 
T the part proportionall, when you would find out thereby 
either the Declination of the Sun, his place being firit 
o:yen in degrees and minutes: or elſe the place of the Sun inthe 
Zodiack; his Declination being firſt known by Obſervation, for 
which cauſe eſpecially this labour was undertaken, that hereby 
it might preſencly appear how well the Ephemerides and Afſtro- 
nomical Tables hitherto publiſhed, agree with the truth of the 
heavens. Wherein many times no ſmal difference is found,even in 
the Prutenick Tables themſelves, (which haye been hithesto ac- 
counted the molt perfect in that kind) diſagreeing half a degree 
and more from the truth, and that in the place of the Sun, 
whoſe motion of all others isaccounted moſt ſimple and regular, 
and moſt cafie to be found out. 

To find out the Declination of the Sun by his place firſt giv:n, 
by help of this table doe thus: If the Sun be in Aries, 7 arr, 

emini, Libra, Scorpio, Sagittarie, ſeek the Sign and degree of 
the Sun in the upper margine or head of the Table, and the odd 
minutes (if there be any) in the firſt columne towards the left 
hand:then look where the Jine proceeding towards the right hand 
from the minute of the Sun crofſeth the columne coming down- 
wards from the degree of the Sun , for there you have the De- 
clination of the Sun, But if the Sun be in Cancer, Les Virgo, (a 
pricorn, eAquarie, or Piſces, do contrariwile, that is, Rok the 
hone and degrees of the Sun in the nether margine or foot of the 
Table, and the minutes (if there be any) in the laſt columne next 
the right hand : and following the line of the minute of the Sun 
towards the left hand : and the column of the degree of the Sun 
upwards,in the common meeting of that line and columne you 
ſhall find the declination of the Sun, 

Example of the firſt : the firſt of £ICzy 609, the place of the 
Sun is M 20 degrees 45 minutes of Tawrxs according to the 
Ephenierides of rhe Sun hereafter following, made agreeable to 
many exa& Obſeryations, taken by a Quadrant of fix foot and 2 
quarter ſemidiameter in the years 1594. 1595, 1596. 1597+ 
Firding therefore Taxrus and the 26 degree in the upper payer 
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of Declination, 


this Table, and 45 minutes in the firſt columne,I have in the 
common meeting (of the column deſcending from 20, and of the 
lice proceeding from 45. minutes towards the right hand) 18, 
degrees, O; minutes 18, ſeconds, the Declination of the Sun the 
ſame day at noon here at London. 

Example of che ſecond : The x5, of Awgnſt the fame year by 


the ſame Ephemerides,the Sun is in 2, degr.2, minutes of Virgo, 


Therefore I ſeek Yirgo, and 2. in the nether part of this Table 
and go. minutes 1n the laſt columne towards the right hand af- 


' cending upwards. Then following the line of 2 minutes lefrwards 


and the column of 2.degrees upwards in the common mecting of 


| the line and columne, I find ten degres, 47. minutes, 19, ſec, 
the declination of the Sun the ſame day at noon, for the Meridian 


of London, 
Bur the Declination of the Sun being firſt known (by Obſer« 
tion or otherwiſe) the place of the Sun ſhall moſt cafily be 


| found out by this Table, after this manner :Seck the Suns Decli- 


ration in the Area of the Table : chen if the fign wherein the Sun 
is (Which you may for the molt part eafily know by eſtimation) 
be in the head of the Table, aſcend upwards to the top of the 
fame columne in which you found the Declination given, for 
there you ſhal have the degree of the Sun : follow alſo the 
line wherein you find the grven Declination towards the lefr 
hand till you come to the firlt columne leftwards, and there you 
ſhall have the minute alſo, 

But if che name of the fien wherein the Sun is,be in the nether 
part of the Table, you muſt do all things contrariwiſe; deſcend- 
ing from the Declination found in the Area of this Table in the 
ſame columne, till you come to the loweſt part thereof, where 
you ſhall find the degree of the Sun : and proceeding from the 
Declination towards the right hand in the ſame line till you come 


tothe laſt columne, where you ſhall find the minutes to be ad- 


joyned, that you may have the true place of the Sun. 

This way of finding out the place of the Sun by his Declina- 
tion, firſt known by Obſeryation, is then of eſpecial uſe and truth, 
when the Sun is neer the EquinoGtial points; for there, his De+ 
clination altereth quickeſt, increaſing or decreafing about 24 
min, in 24- houres, But when the Sun isneer either of the Tro- 
picks, the miſſing of one minute,yea or half a minute in oblerving. 
the Declination, may cauſe you err an whole degree and more, 1n 
the place of the Sun. He therefore that liſteth trie how well the 
Ephemerides and Aſtronomical Tables hicherto publiſhed agree 


with 
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with the truth of che heavens, had belt make Obſervation when 
the Sun is in P:ſes, eAries, Virgo, and Libra, where miſing one 
whole minute in Obſerving the declination, will cauſe you miſle 
not paſt rwo minutes and an half in the true place of the Sun, 

When the Sun is neer either of the EquinoRal poiats, there 
may ſometimes be ſome {mal difficulcie in finding our what fign 
the Sun is in, which may eafily be avoided thus : The Meridian 
Altitude of the Sun increaſtng (as in Winter and Spring time) if 
the height of the Sun be lefle then the complement of the Poles 
elevation, the Sun is in Piſces : otherwiſe in Aries, But if the 
Meridian Altitudes of the Sun be eyery day lefſe then other, (a; 
in Summer and Autumne, and the height of the Sun at noe 
oreater then the height of the EquinoCtial, the Sun is in Yirg, 
otherwiſe in Libra, 

There may likewiſe be ſome doubt in what (ign the Sun is, 
being neer either of the Tropicks, which may be reſolyed thus; 
the Sun having South Declination increaſing, is in Sagittarie : but 
if the Declination of the Sun be Southerly and decreaſing, he isin 
Capricorn, Contrariwiſe the Declnation of the Sun being North 
crly and increaſing, he is in Gem», if decreafing he is Cancer, 

Now whether the Declination of the Sun increaſe or decreaſe, 
you _oy know by comparing the Declinations of rwo daies to- 
oether. For if the Declination anſwerable to the ſecond day be 
orcater, the Declination increaſeth : otherwiſe it decreaſeth. 1 
Þoth daies have equal Declination,the firſt day the Sua is in Ge. 
224i, the ſecond in (ancer, if his Declination be Northerly, if 
Southerly, che fuſt day he is in Sag:trarie, the ſecond in Capri 
Corns , 

An example or two will make all plaine : The cighth day & 
April 15 97. the Declination of the Sun was found by Obſerva- 
tion to be 10, degrees, 55. minutes,27, ſeconds, which I ſeck 
out in the Area of this Table : and in the head of the fame 
columne, in which I find the Declination that commeth neeret 
unto this, that is 10 degr. 55. min, 33, ſec, I ſee 28. degrees of 
Aries, (for in - April, the Sun cannot be in Libra,) and in the 
ſame line whereia I found this Declination, in the furtheſt 
columne towards the left hand I find 2x. minutes, out of which 
abate 17, ſeconds, that is the part proportional anſwerable to 6. 
ſec. which is the exceſſe of 10, degr, 55. minutes, 33. ſec. (the 
Declination found in the Table) above. 10. degr. 55. min 27.166 

(the Decligation -found by Obſervation)and there ſhall remain 
the true place of the Sun the ſame year and day 28, degr. 20» 
BY mn, 
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me I and the Pruterical Tables (as he profeſſeth) maketh to be the 
iſle Þ 27. degr, 57- minutes of Aries almoſt : that is, 24. minutes, 
W {cffe then cruth, that equation alfo being abared, which is an- 
ere WM fwerable to the difference of Longitude berwixt London and 
on WW Venice. 
ian The 11. of March the ſame year at London(whereby many 
)if WW and diligent Obſeryarions by large and ſeveral Inftruments, the 
les W height cf the Pole 1s found to be 5 x degrees, 32 minutes) the 
the WW apparent Meridian Alcitude of che Sun was exaQly Obſerved to 
(a I be 38 degrees, 49 minutes: bur being corrected by the Parallax 
ca I and RefraQtion of the Sun, anſwerable to thar heighr, his true 
20, WW height ſhalbe 38 degr. 5x min. 4 ſec. Whereby ic appeareth 
that his xrue Declination the ſame day at Noon was © degr. 23 
min, 4 ſec. And that Northerly, becauſe the height of the Sun 
was greater then the height of the EquinoQtial, Ir is = there- 
fore that at that time the Sun was entred into Aries, But now to 
know how far he was entred; ſeek out © degr, 23 min, 4 ſec. Or 
the number next to it, which is o degr. 23 min, 9 ſec. In the 
Area of this Table : wherewich you ſhall alſo fiad in the fame 
line in the column next the left hand 5 8 minutes, and in the top 
of the column right over this Declination you ſhall have © degr. 
Therefore it is manifeſt that at that time the Sun was in © degr, 
58 min, of Arres almoſt, for there wanteth only x2 ſeconds 
hereot, that is the Part Proportional anſwerable to the exceſle of 
g.ſec. above 4 ſec, Where Mapinns, after the Prorenick, ac- 
count, maketh it to be in o degr. 25 min, of Aries ; that is, 33 
minutes wanting of the truth found by Obſervation. 
z of The like difterence I haye often found by many and diligenc 
va- WW Obſervations, eſpecially for the ſpace of the four years betore 
ek WW mentioned; the whole Catalogue of which Obſervations I 
we F thought good (for thy further fatisfaRion herein) to ſer down in 
coſt WW 2 Table, (after I have firtt ſhewed with what Inſtrument, and 
sof W after what manner 1 Obſerved the lame) that if any error herein 


che © hath been committed, it may the more eaſily appeare , and be 


neſt W amended, 


20, Cy AD, 


en © min, 43+ ſec. of Aries, Whic h Aaginus following Cop ernicus 
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The Deſcription and uſe 


CHare, XINX, 


The deſcxiption and uſe of a great Quadrant, for Obſerua. 
| tzon of the Sun on Land, | 


He Inſtrument therefore wherewith I took thoſe Obſer. 
yations was a Quadrant of more then fix foot and x 
\ quarter ſemidiameter, (for the room wherein I wasto 
uſe it, could not well admit a greater quantity ) which 
by reaſon of his largeneſs was ſo exadtly made and divided, tha 
both minutes and half minutes might therein be eafily diſcerned, 
The Limb and fides of the Quadrant were about two inche 
and a quarter in thickneſs; the breadth of the Limb about four 
inches : the breadth of the Sides about two inches and an half, 
In the midſt of the ends of one fide of this Quadrant were 
two round holes made, in either end one: whereby the Quz 
drant was hanged (like a gate on his hinges, upon two round 
pins, fitted to thoſe holes, and fixed in the ends of a- copple « 
tockets, put cloſe upon a ſtrong ſquare poſt, Perpendicularly e 
rected, and the upper end thereof fattned to the fide of a principal 
rafter in an upper chamber, where a window (according to the 
Reclination of the Roof of the houle) was made between it and 
the next rafter, in ſuch ſort, that carrying your eye along by the 
circumference of the Quadrant, you might by the Center theredf 
placed at the window; ſee any part of the Heayens neer the Me- 
ridian, from the Zenith to the Horizon, The nether end of this 
polt reſting on the floor was put into the midtt of a ſocket nailed 
to the floor, which was ſo wide, that on every fide the pol}, 
wedoes might be put in to coyn it at pleaſure this way or that 
way, till the fide of the Quadrant were found to ſtand exaQly 
Perpendicular, by the hanging of the plum-line all along{t molt 
preciſely upon a line Parallel to the Zenith line of the Quadrant, 
To the Center of the Quadrant was falined a firong Rulex of 
one inch in thickneſs, two inches in breadth, and almoſt fix foot 
and an half in length, carrying two Sights upon it (iz. at either 
end one) of equal breadch and length, the end of the middle line 
of each Sight falling Perpendicularly upon the middle or fiduci- 
al line and' plain Superficies of the Ruler. Through the upp: 
Sight placed at the Center, was made a ſquare hole as great asit 
could well be, Through the midlt of this Sight ard hole was 


put a ltraioht wyre , exeted Perpendicularly from the Fiducial 
: | | line 


(fe 


_— ll 


of a great Quadrant, &c. 
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line and plain of the Ruler,and fo much of it made flat and thin, 
as was between the top and baſe sf that ſquare hole. This wyer 
ſerved for Obſerving the Stars, rhe flax fide whereof was to be 
turned rowards-the eye in Obſerving of great Stars, and the nar- 
row ſide or edge of it was turned to the eye-ward when fmal 
Stars were to be Obſcrvyed, Through the midſt of the nether 
Sight (from the top of it to the Bate thereof) was made a nar- 
row ſlit Perpendicularly erected likewiſe from the Fiducial line 
and plain of the Ruler and Quadrant, When I Obſerved the 
Stars, 'I looked through this ht, Elevating and Depreſling the 
Ruler, till the wyer (beirg tut firted ro bigneſs of the Star) did 
even cover the Star from my fight: in ſuch fort, that I mi 4 ſee 
both edges of the Star alike on either {ide aboye and bencath the 
wyre, The ſquare hole in the Sight had a cover fitted to it like 
the cover of a box; wherewith it was wholly covered when the 
Sun was to be Oblerved . The nether end ot the Ruler carrying 
the Sights, was to be faſtned with a ſcrew-pin, at any part of 
the Circumference of the Quadrant as need required, 

With this Quadrant (alwaies reRtified by the Plumb line in 
time of Obſervation, as betore is ſhewed ) the height of che Sun 
was moſt eafily and exatly Obſerved, by turning the Quadrant 
this way or that _ and Elevating or depreſſing the Ruler 
carrying, the Sights, till the top and fides of the ſhadow of the 
Upper Sight, placed at the center fell upon the nether Sight pla- 
ced at the center fell upon the nether Sight placed at the Cir- 


| cumference, equidiftantly from che top and hes thereof ; For 


then the upper edge of che Ruler ſheweth preciſely che height of 
the Sun defired in degrees and minutes upon the limb of che 
Quadrant : ſaving that one whole degree was alwaies to be ad- 
ded thereto, becauſe the breadth of thar part of the Ruler thac 
lay upon the Limb of the Quadrant was made to be jult equal 
to two degrees : that is on either (ide one degree from the fiducial 
line, 
Now for finding out the Meridian Altitudes of the Sun and 
Stars, I firlt found the Meridian line thus:with the quadrant reCti- 
fied and uſed, as before is ſhewed, I Obſerved the height of cbe 
Sun in the forenoon ; and fo warily letting the Quadrant ſtand 
immoveable, and laying the fide of a Rtraight Ruler (that was 
about ſeven foot in length) cloſe along to the perpendicular fide 
of the Quadrant : clole by the end of that fide of che Ruler 
(touching the floor of the chamber, I made a prick upon the 
floor ; Allo laying the fide of the Ruler to the perpendicular Ge, 
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and limb of the Quadranr, I made in like manner another prick 
ſo far as conveniently I could from the former) upon the ny 
cloſe by the corner of that fade of the Ruler. 

By theſe rwo pricks, I drew a right line which repreſented 
the interleion of the Suns Azimuth,or of the continued plain of 
the Quadrant, and of the plain of the floor, in the time of Obſer- 
vation, Likewiſe in the afternoon (the Ruler of the Quadrant 
carrying the Sights, being fixed in the ſame place, where it was 
in time of Oblervation in the forenoon) I Obſerved diligent! 
till che Sun came to the ſame height that he had when I Obſer- 
ved in the forenoon, which I did by following the motion of the 
Suns (ſhadow with the Quadrant, till the edges of the top and 
ſides of the ſhadow of the upper Sight fell upon the nether Sight, 
equidiſtantly from the top and Sides henel. | 

T hen carefully letting the quadrant Rand immoyable,and draw- 
ing the line of interſetion of the floor, and Suns Azimuth, in time 
of the afternoon Obſervation, in like manner as I did in the fore- 
noon, fetting one foot of the Compaſſes in the interſeRion of thoſe 
two lines, with the ocher, drawing an arch, fo great as I could 
between the ſame lines. and finding out the midlt of this arch, a 
line from the Center drawn by this midſt, was the Meridian line: 
over Which, with help of a long Ruler laid to the upright Side, 
and Limb of the Cine, and extended to the floor, (as before) 
I alwaies placed and faſtned the plain of the Quadrant (under- 
ſtood to be continued to the floor) to oft as I Obieryed the Mets 

 dian Altitudes of the Sun or Stars. 

Notwithſtanding there is fome little error in finding the Meri 
dian after this manner,except it be when the Sun is in,or ſo nect 
one of the Tropical _ that there can be no ſenſible alteration 
of his Declination between the times. of the forenoon and after- 
noon Obſervations.But the conſequents of this. error in Obſerving 
Meridian Altitudes,may for their {malneſs juſtly be negleRed and 
eaſily avoided if youattend your Obſeryation, but a fide before 
and; after the Sun or Stars to be Obſeryed, come upon the Meri 
dian thus found. And for the more certaintie, I took three Ob- 

\Jervations in the forenoon, and as many in the afternoon,and fo 
* "Eoxind out three Mertdian lines, all Parallels each to other, with- 
out notable difference; which ifir ſhould have chanced to be any, 


the middlemolt Meridian ſhoulf be like to be the trucſt, 
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San, taken by a large Quadrant, of more 
then ſix foot Semidiameter, in the years 1 594, 
1595, 1596, 1597, at London, where the 
Elevation of the Pole was by the ſame Quadrant, 
and otherwiſe alſo exaRly obſeryed and 
| foundto be 5x degr. 32min 
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The finding of the Suns Apogeum and Eccentricttie, out 
of the former Obſervations. 


nifeffly appearech , that the Declinations ſet Gown in 

the Regiments of the Sun, that are, and have bia hi. 
thetto ordinarily uſed by our Seamen, do for the moit part notz- 
bly err from the truth of the Heavens. Which errors as they may 
molt truly be corre&ed by Obſervation only in thoſe daye 
wherein certain Obſeryation was made: fo for finding out the 
Declinations of the middle dayes berween the Obſervations 
chought it the belt way, firſt to make the Ephemerides of the Sun 
hereafter following, agreeable ro the former Obſeryations, aul 
then to find out the Declinacions anſwerable to the places ofthe 
Sun for every day of four years together, becaule that after thi 
number of years the ſame places of the Sun, and the ſame Decl- 
nations return again Without ſenfible error , which alſo by : 
certain Equation may be correRed: and for the eafter finding or 
of this Equation, 1 Av continued theſe Tables for one year 
more , making them for five years, and fo including two Ley 
years , by the difference of which years we may eaſily find tix 
jaid Equation, by means whereof theſe Tables may be made kt 
viceable for many years. 

Firlt therefore for making theſe Ephemerides , it is needfult 
know the time of the Suns entrance into certain principal pou 
of the Zodiack : as allo the time of the Suns continuance un the 
arches of the Zodiack contained between thoſe points, whereby 
the proportion of the Suns motion may Geometrically be found 
out, his Eccentricitie and place of his Apogeum being hereby 
known. <q 

To know the time of the Suns commnig to any poiat of tlie 
yo_ mm Ecliptick, it is belt ro Obſerve exaRly che Meridian Altitude ot 
Suns commirgthe Sun, not only the ſame day wherein he is like to enter into 
ro any point of the point deſired , but every day alſo, for two or three dayes to- 
the Ecliprick gether, both before and after that day, that both by the teſtime- 

ny of ſo many Obſeryations compared together, you may hat 
the more aſſured truth : as alſo, char if the day you molt deſire 
fall not out to be fo clear as you would wiſh, you may norwith- 


Rading , by che Obſervations of the dayes going before, and 


N Ow by the whole courſe of theſe Obſervations, it nu. 
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following after, or either of chem, obtain your defire. 

Having thus Obſerved the Meridian Altitudes of the Sun, and 
thereby allo found his Declinations for every one of thoſe dayes 
wherein you Obſerved, you ſhall eafily know allo the true place 
of the Sun in every each one of the ſame dayes, with help of the 
former Table of the Declination of” every minute of the Eclip- 
tick, in ſuch fort as befere was declared, when I ſhewed the uſe 
of that Table. 

Now if it fall out ſo happily, that both the day be clear, when 
the Sun entreth into the delired point of the Ecliptick , and that 
the place of che Sun anſwerable ro the Declination of that day,be 
all one with the point defired, you have already that you ſoughr. 
for, without any more ado, viz. That the Sun entreth that da 
arNoon into the point defired. Ocherwiſe fubtra& the Obſerved 
place of the Sun, next before the point deſired out of the Obſer- 
ved place of the Sun, next following that point , and the remain- 
der hall ſhew you the true motion of the Sun, anſwerable co the 
time between thote Obſeryations, Subtra& alſo the former 
place of the Sun, from his place ia the point defired, and note the 
difference: for as the former remainder (that is the apparent mo- 
tion of the Sun berween the Obſervations) is to the time he- 
tween thoſe Obſervations: ſo is this difterence to the time be- 
yxeen the firſt Obſeryation, and the Suns entrance into the point 
dfired, 

Example of the furſt: I deſired to know the time of the Suns 
entrance into x 7 degrees, min. of $1, in the year 1595. I Obſer- 
ved therefore (at London) the apparent height of the Sun ar 
Noon, the 3x of [ly the ſame year, and found it to be 54 
degrees, x4 minutes, out of which his true height (corrected by 
his Parallax) was found to be 5 4 degr, x5 min.46 ſec. Where- 
by his Declination was gathered to be 15. degrees, 47 minutes, 
46 ſec. And conſequently his place in 17 degrezs, © minutes of 
4 that day at Noon. 

Example of the ſecond: admit the year following 1596, You 
would know the time of che Sung entrance into the midlt of 
Taurus, Having therfore to this end Obſerved the apparent Me- 
ridian Alcitudes of the Sun, the 24,25, and 26, m_ of April, 
in thet year (within the ſpace of which dayes I am ſure the Sun 
mult needs be in that point ) to be 54 degrees, 35 minutes, 54 
deprees, 51 min. ;, 55 degrees, 8 min, *, and. conſequently the 
ue heights 54 degr, 36 min. 44 ſec, 54 degr. 53 min, 13 ſec, 
55 degrees, xo min, x3 ſec And out of thele the erue Declinati- 
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ons 16 degr. 8 min. 4 ſec- 16 degr, 25 min, 13 ſec. 16.deor 
F2 min. 13.{c. Hereby I found the true places of the Sun th; 
fame dayes to be 14 deer. 9 min, 40 fee. Of Tanrus, 15 degr, 
Ngaln. 20 {ec, of Tanrss, 16 degr, 5 min. 42 lec. Of T aurs;, 
Subtractirg therefore 14 degr.g min 40 ſec. Of Taxrnr, (that is, 
the place of the Sun the 24 day) out of 15 degr. 5 min. 29 lec, 
of 7 aureus, the place of the Sun the 25 day)the remainder ſhal 
be 55 min. 40 fec, Which is the true motion of the Sun , be. 
tryvcen the 24, and 25. Dayes at Noon, that is, the Diurn moticr 
of the Sun at that time, SubtraCting alſo 14 degr.9 min.4o ſec, 
Of Tamrrs, out of 15 degr o min, of Tawras, the diftetence i; 
5O min. 20 ſec, Nowas 55 min, 40 ſec isto 50 min. 29 ſec, 
{oare 24 houres, to 21 houres, 4.2 min, and 2 fec. It appeareth 
therefore by ſubtraſting 21 hours, 42 min. 2 ſec, Our of 24 
hours, that the Sun ſhould enter into the midſt of Tawrws,the 2; 
day about two bours and almoſt x8 min. before Noon, thats, 
at ninea clock and 42 minutes, 

Now ſuppoſing I had not , or could not have Obſerved the 
25 day, I may notwirhftanding find the time of the Suns x 
trance into the midit of Taurus, by the Obſervations of the 2; 
and 26 dayes after this manner: SubtraG 14. degr. 9 nun, 40 ſec. 
Of Taurus, out of 16 degr, 3 min. 42 fec, of Tawrns, the t- 
mainder will be one degr. 54 min. 2 ſec. that is the motion 
the Sun for two dayes, berween the -, down 26 dayes at Noor, 
Therefore as x degr, 54 min, is to 48 hours: ſo are 5o mig, 26 
lec, (That is the Difference of the place of the Sun the 24. di 
from the miſt of 7 anrs, found out as before) to 21 hours ut 
12,min, almoſt, So as. hereby it ſeemeth the Sun ſhould ence: 
into the midii of Taurus the 25 day about two hours and 4} 
miqutes betore Noon, that is , at nine of the clock and 12 
minutes, 

Bur it it fo fall out that you do not or cannot Obſerye , both 
before and afcer the time of the Suns comming to the point de- 
fred, (as ſuppoſe I could not have Obſerved the 24 day, but ot- 
ly the 25 and 26 dayes, in both which dayes the Sun is gone 
palt the point defired ) notwirhſtanding you may Obtain your 


DO 


defire thus: SubtraR x5 degr. 5 mig, 20 ſec, Tanrus, (the place N 


of che Sun the 25 day) out of x6 degr, 3 min. 42 fec, Tau 
(the place of the'Syp the 26 day) there will remain 5 8 min, 22 
tec, the Diurn motion of the Sun berween the Noon-tides of che 
25 and 26 dayes, Now becauſe that on the 25 day at Noon the 
Su2 was gone 5 min, 20 ſec. palt che point defired:. therefore r 
5 
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8 58. min. 20 ſec, Areto 24 hours, ſo are 5 thin, 20 ſec. to 2 
the hours 12 min. almott, By this account then the Sun ſhould en- 
5 cxr into the midlt of Taxrys the 25 day, 2 hours and about 12 
+ M min. before Noon: that is, at nine of the clock and 4$ minutes, 
is, Neither ought that ſmal differencethat appeareth between theſe 
ec, WM accounts to be greatly regarded, which amounts norto ſo much 
all W as \balf an hour, in which time the motion of the Sun is little a- 
de- bove 2 minute, and the Declination of the Sun in that part of 
ion the Zodiack cannot alter ſo much as | of a mmute, which is fo 
ec, WW $421, 25 can by ſenſe very l:ardly be Obſerved or diſcerned. Nei- 
is WF ther yet ought that lictle difference of a minute or two that a 
ec. W pearech berween the Diurn motions of the Sun; found by Obſer- 
eh WW vation, greatly move ai.y man (in that by the firſt and ſecond 
24 WM Obſervations the Diurn motion ſhould be almoſt 56 min, by the 
25 MW firlt and chird 57 min, by the ſecond and third 58 min. and 
, WW more)the greateſt of which differences may almoſt ariſe by erring 
but one halt minute osly, io taking the height of the Sug; which 
the WF error is in a manner altogether intenfible, and will be eafily par- 
e- WF doned by them that have or ſhall accuſtom themſelves to make 
2; WF the like Obſervations, when beſides their own experience they 
ſec, BY hall find that they which have moſt excelled in this Art, as 
re Tycho Brahe de receptiorth . e/E theres mnndi phenom, lib 2 cap. 
of BF 10. part x. Copern. Revol. Libr.4.cap.21.and Ptoleme himlelt in 
cn. WF all his Catalogue of the fixed Stars, Almage?t /ib.7.cap.5.When 
20 WF they ſhall find (I fay) that cven theſe Princes in Aſtronomy , ſo 
if oreatly exerciſed in Obſervations, have accounted an whole mi- 
4 rute or two, hardly ſenſible: Proleme allo in his Almageſt. Con- 
ner WF renting himſelf, for the mott part, to have ſer down the places of 
4% WF the fixed Stars to fixth parts of degrees, and very ſeldom com- 
12 WW ming to twelfth parts , thinking it luſhcient (as it may ſeem by 
the perpetual courſe of that Catalogue) to come wichin five or 
oth WF ten minutes of the truth, 
ce- But to return again to that from whence we have a little di- 
o- WF oreſſed. After this manner now ſhewed,we found the time of the 
one W Suns entrance into the beginning of + and =, and into the midlt 
out W of x, 4,m,and «x, as into places ſerving moſt firly for finding 
ace WW out of the Suns Eccentricitie and Apogermm: following alſo here- 
747 i} in the example of Copernicus , 1ib.3.cap,16, Revol, Who well 
22 purcring how hard, yea rather impoſlible a thing it is, ro find 
y Obſeryarion the time of the Suns entrance into the Solbirial 
the I points /where the Meridian Alcitudes, and Declinations of the 
= Sun contique almottthe ſame , without any ſenfible —_— 
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for two or three dayes together) choſe rather the arts of che 7g. 
diack already mentioned, Where the place of the Sun way more 
truly be known by reaſon of the quicker altering of his Decliga- 
tion, the difference thereof in the ſpace of 24 hoursamounting tg 
more then 17 min, The times therefore of che Suns comming tg 
the foreſaid points in the years. 1594, 1595, 1596, 1597. We 
found to be ſuch as are ſet down in the Table following,” 


* 0-| nyd 1595 1596 1597 _ 
Da.Ho.Mi|Da. Ho. Mi.| Da.Ho.Mi.[Da.Ho. Mi.|Sig 


LY 39495 VY 7173S $ 39S 
13 26] 9 18 4z][10 © 37 
16 5o[24 21 47/25 3 F4l 
20 4328 1 43128 © 56}; 
13 7 39|12 13 4812 19 I5| 
28 © 36127 15 231 2721 gol 


Hereby the times of the Suns continuance in che arks of the 
Zodiack betwixt thoſe points, as alſo the arks of the Eccentrick 
anſwerable to thoſe times, were more ealuy found then that i 
ſhould now be needfull for me to be further ccdious, in ſerring 
down the manner of finding the ſame, wherein notwithſtanding 
there may ſome difference of an hour or two ſometimes appeat, 
by comparing together thoſe times iu ſeveral years: yer this 
error being ſuch as may ariſe by milſirg liccle more then one 
minute 1n (one Obſervatioa : or little more then half a minutein 
two Obſervations of the Meridian Altitudes of the Sun,one Ob- 
ſervation being made when the Sun 1s about the beginnirg ot 
the ark, the other when he is about the ending thereof ) I make 
no doubt, but that ic will at the leaſt be favourably cenſured by 
them that have acquainted themlſelyes with ſome pra&t:ie of Ob- 
ſerving: wherein he ſhall{(in my opinion)quir himlelf mcetly wel 
who neither through imperfeRion of ſenſe, either in making or 
dividing, or in reRifying, or in uſing his Inſtrument, and every 
part thereof : nor through the diſhcultie of noting preciſely the 
edoes of the ſhadow of the upper fight fallicg upon the nether : 
(the limits or bounds of which ſhadow are bur a confuſed mix- 
yure (as 1 were, of bght and darkneſs, or elſe a mean equally 
compounded of them both, which can no becter be dilcerned 
then by eueſſirg :) nor yet by RrefraQtion of the Sun beams 
phrough the tiickacls of the air; eſpecially when the Sun is in the 
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Southerly Semicircle of the Zodiack,which RefraQon admitterh 
ſome alteration,accordirg to the diverſitie of the raritie gr denfitic 
of the Vapours in the air interpoſed berwixt our behr and the 
Sun ; he ſhall (I fay) quit himſelf well that neither by one, nor 
ſome, nor all theſe, ſhall miſſe a minute, and more ſomtimes, in 
Obſerving the meridian Altitude of the Sun : whereby if error 
be committed both ar the beginning and ending of the aforeſaid 
arks (eſpecially of thoſe arks that are contained between the 
midft of Tanrns, and Leo,of Leo,and Scorpio;of Scorpio, and A- 
worins,of Aquarins.and T anrns, | the place of the Sun found by 
{uchOblervation,may be more or lefſe then truth by three or four 
mirutes,and both errors together may amount to (ix or eight min. 
error in the motion of the Sun,whereof may follow two or three 
hours error in the time of the Suris abiding in one of thoſe arks. 
Out of the former Table I found (by the Obfervations of the 
rwo laſt years eſpecially)that the *ime of the Suns Revolution 
through the Zodiack in our time , is 365, dayes 5. hours, and 
about 4.8. min, Alſo the Suns continuance in the Northerly Se. 
micircle of the Ecliptick, from the beginning of Aries to the 
begining of Z:ibra, to be 186. dayes, 18. hours, and about one 
half , and conſequently in the Southerly Semicircle from Lrbya 
to eAries 178.dayes 11, houres 18, minutes : whereby the arks 
of the Suns Eccentrick , anſwerable to thoſe Semicircles , appea= 
red ro be 184 degrees, 5, min. 25, ſec.from Aries to Libra,and 
175 degrees, 54. min, 35. fec. from Libra to Aries, _ 
Therefore becaule the place of che Sun being at, or neer the 
Equino@tial points, is molt certainly known (his Meridian Alti- 
wde and Declination altering there moſt ſwiftly) and conſe- 
quently the ark of the Eccentrick. contained berwixt thoſe points 
are moſt certainly found : it appeareth to be moſt certain that 
the Eccentricitie of the Sun art this time muſt needs be at the 
leaſt 3.569, ſuch parts whereof the Semidiameter of the Eccen= | 
rick containeth 100,0co. though the Suns Apogeum were but 
in the beginning of Cancer : whereas if it be in 9, degr. 22. min. - 
of .Cancer (as Coper1cxus would have it) the Eccentricitie cannot 
be lefſe then 3616.0f che ſame parts; notwithſtanding he maketh 
it to be little more chen 3220, ſuch parts in this Age. 
Bur finding by the Obleryations I took in the year 1596. that 
the Sun is allo in goirg from the beginning of Arze- to the 
midſt of Tawrns 45. daies, ard about three hours and foure 
minutes, and conſequently the arch of rhe Suns Eccentrick, 
anſwerabie to that time and arch of = Ecliptick 45. degr.27 
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"148 © The findingof the Suns 
" min. 56. ſec, I found hereby , the Suns Eccentricitic and 


place of his Apogeum, as followeth. 
Let Ie Q'$ be the Suns Eccentrick- 


— —— 


- 


. Thearks thereof I E Q from the Degy. Mi, Sec, 
beginning of Aries co the beginning 
of Libra i84- 5- 26 
QS I from the Suns entrance into 
Libra to his entrance into Arres L75 * 54-34 
and I L from the beginning of Aries 
to the midſt of T aurus 45 -27 = 56 
the half whereof is the angle 1 $ L 22 - 43 + 58. 
Alſo theangle 1 A L from the begin= 
ring of eArjes to the x5 of T awrus 45 - © = 9 
The complement whereof to a Semir- 
circle is the angle I A $ 235 - © -0 
Which added to the angle I S A, makes 157-43 - 58 
the complement whereof to a Semi- 
circle is theangle AI $ 22, = 16 =- 2S,---- 
the double wherof is the arch of the Ec» Y 
cearrick $ Qu, | 44 © 32 = (4 
| whichaken out of Q'S1 ; 175” 54* 
| | there remaineth-the arch S I L3ZI-22= 30 
Z the ſubtenſe whereof S I is x$, 226, 268 
A. whereof the whole ſine containeth 0,090, 00 
j And this-arch added to I L, maketh the 
/ wholearch $ I L 176-5 0-2 

the complement hereof to Semicitcle 1s 3- 9-4 
and the half of this-complement is the 
arch LM I- 34-4 
the Sine whereof is the line OB 275, 6;Y 
Moreover , the half of the arch S$S IL is 88-25-1 
the Sine whereof is the lige $ A O 9, 99G, 195 


Now in the Triangle $ I A, becauſe the ſides are proportic 
nal to the Sines ot the oppoſe Angles : therefore as the Sint 
of the Angle $S A I 7,07 1,068 
isto the ſide $ I x$, 226,268 
lo isthe Sine ofthe angle S I A 3, 789, 264 
to the fade S A 9,842,653 


_— OR o_— ag” Ye 


Which taken out of 'S$ A O, there is left A O 226,04 

| which hath the ſame propoxcion to 10,000,00 
that the cighg line O B 275,67 
hath to RIGA $2,936,0 


whic 


Paſt this upon the Margin of Letter 7. fol- 148 fo as ic may ly Open all 
f the while the following marter of the 29 and 21 chap, are reading- 


 Apogaumand Eccentricitee, 


Deg, Mi, Se; 
{hich is the Tapgent of the Angle B A O FO-16- 42 
the diſtance of the Suns Apogeum from 
the midſt of Tara; char is, from the be- 
oinning of Cancer; 5-16-42 
which, to avoid ſ{crupuloſitie, we will make 5-17- © 
the Sine whereof 7,692, 137 
is to the whole Sine 10,000, 009 
as the right line O B 275, 678 
is to B A the Suns Eccentricitie 358, 388 
wherot B E, the Radius of the Eccentrick, is 19,000,000 
Which may yet alſo be more eaſily found by the Terragonical 
able, or Tall of Roots and Squares, for taking A Q and O B 
to be 2290, and 275 7, their Squares will be 5,244,100, And 
7,601,049, Which added together make 12,845,149. The 
Square Root or ſide whereof is 3584. The Suns Eccentricitie, in 
h parts whereof the Semidiameter of the Ecccntrick B e con- 
ainech 200,000, Agceeing exactly with the Suns Eccentricitie, 
ound by Tycho Prahe Progymnaſmat. Pag.26. 
The ſame may alſo be further confirmed thus: We have found 
ie arch of the Suns Ecceatrick from the beginning of Aries to 
(e beginning of Libra, to be 184-5-26, 
he excefle wherof above a Semicircle is 4- 5-26, 
he half of this is the arch 1 K 2-2=- 43 
he Sine whereof I X (<qual to A D) is 356,892 
whereof the ſemidiamexer of the Eccen- 
ick is 10,000,000) 
hich ſhould be the Suns Eccentricitie , if his Apogeum were 
n the beginning of Cancer. Buc having found that the Suns Apo- 
rum is about 5 degrees I7 minutes 
pf Cancer; therfore as the whole Sine 10,000,000 
Is to the Secant of 5 degr- 17 win. 10,042,667 
i is A Din che Right Angled Triangle A.D B 354, 892 
to A B the Eccentricjue of che Sun 358,414, 
Which bath .not any feaſible difference from that we found bee 
Fore, _ 


But the place of the Suns Apogeum, found by the farefaid 
Dbſervations, differeth from Tycho rwenty minutes (it we add 
Þ his place of the Apogeum of che Sun 7 migutes, for the Mo- 
Jon of the Suns Apogeum in the ten years ſpace berwixt his 
bſervacion and mine.) All which differeace gotwithltanding 

y axile by crring little more then half a quarter of a minure iti 
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The $ uns muddle motion corretted. 


Obſerving the che Suns height about the midſt of Tarws, Which 
error alchough it be ſo1mal that ir may worthily be negle&eg, 
for whether of chem ſoeyer you follow either his ( Apogeum) or 
mine, for the making of the Ephemerides aud Tables enſuing, 
there cannot hereof ariſe any ſuch diſagreement as can by Ght 
be diſerned: yet in thar ſmal difference thar is (though inſealible) 
I ſhall not unwillingly yeeld unto him, confidering with how 
great Preparation, colt, $kill, diligence, and circum{peRtion eyery 
way he went about this buſineſs , as all they that have ary 
judgment and uſe of Obſervation will ealily grant. I lay cherctore 
not building only upon his authoritie (though in this kind it be 
oreater then any others, yer known to the world) that (follow. 
ing the ordinary received Hypotheſis of an Eccentrick for ſarirg 
the Suns apparent inequalitie of morion) the Suns Eccentricine 
and place of his Apogeum, ſet down by Tycho as before we hay 
ſhewed, are in this our Age very agreeable to truth and with- 
out all ſuch error as can by ſenſe be diſcerned. And as for the 
difference that ſeemeth to be betwixrus, berng ſo ſmal and inſer- 
fible ; ſo far ought it to be from breeding doubtfulneſs in any, 
that it may rather make not a little for the confirmation of the 
truth both of his and my Obſeryations ; ſo as none ſhall need 
to make ſcruple of the certaintie and infallibilitic of thoſe Tables 
of the Suns Declination, which for the Navigators uſe ſhall our 
of theſe grounds be gathered and diduced, 


Cua?e, XXL 


The middle motion of the Sun, Correfted out of the fornu 
Obſervations, 


'T HE Eccentricitie therefore and Apogeun of the Sur 


being thus known, together with his true place (Which 
by ſo exaR Obſeryation as we could inthe year 1597; 
the 11, of arch at noon, we found to be © degr, 
5 7, min, 48. ſec, of Arier:) his middle motion from the begin» 
ning of Aries was alſo eafily found after this manner. | 
Let 4 be the place of the Sun in his Eccentrick; & the Suns 
true place in the Zodiack. 
B 4 a line drawn from the center of the Eccentrick to the 
center of the Sun, 
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The Suns middle motion correfted. 


A B, a line drawn from the center of the Ecliptick, by the 
center of the Sun to the Zodiack, ſhewing the true place of the 
Sun. 

Therefore the Angle B A D being 5.degr. 37. min. and con- 
ſequently the Angle BAI 95- degr, 37, min, becaukg D A I is 
a right Angle : the Angle a Al, found by Obſervation to be © 
degrees 57. min. 48, ſeconds, being ſubtraRted from the Angle 
B Al, there ſhall remain che angle B A a in the Triangle B A 
4 94- degr. 39, min. 12 fcc. and two ſides alſo of the fame Tri- 
angle being given 4 B 100.000 parts, and B A 3584 of the ſame 

rts, theretore by the doctrine of Triangles, the Angle B a A. 
equal toa A. d (becauſe B z and A Dare Parallels) ſhall like- 
wiſe be found to be 2. degrees 2.min. 5 2. ſec. (the Proſtapherz- 
reſis or equation of the Sun at that timie, which fubtrated from 
E b the true motion of the Sun, that is 5 7. min, 58, ſec (adding 
thereto an Whole circle) there ſhall remain the middle motion 
of the fun from the beginning of eAries, EF G Hd, 358. deor, 
54. min 56. ſee. According to Tycho his Tables Progymnaſmar, 
port. Is Page. 59. (if we account the difterence of Longitude be- 
ween London and Vraniburg to be about x1. deg, 15. min, as 
by our beſt Sea-Charts it feemeth ir ſhould be) iris then 358, 
deer. 55. min. 45. ſec. differing from the former only 49, lec- 
Which difference may ariſe almolt of one third part ot a minute 
exror in Obſerving the Meridian Alcitude of the Sun : Notwith- 
landing the account of the Pratenick Tables maketh it to be 
258, degrees, 35, min, 15. ſec. differing from both the former 
about 20 minutes, 

Thus having found, that neither in the place the Suns Apoge- 
um, nor 18 his Eccentricitie or middle morion, there is any fenfi- 
ble difference berwixt the accounts arifing out of Tyco Brahe his 
Obſervations and mine own ; I have therefore here ſer down the 
Tables of the Suns middle motions altogether agreeable to thole 
of his ; Progymnaſmat, part, I. pag. 57. 58.59. albwuog only 
to his E Wo ow ſo much more as is anſwerable to the difference 
of Longitude berween the place of his Obſervation and mine, 
that is, to the Epochaes of the Suns middle motion of Longitude, 

1, min, 5 2. ſec. an{werable to 45, min. of an hour almolt, or x x 
Cor, and :, that is, ſo much as the Citie of Loxdex ſeemeth to be 
wore Weſterly then /raribrrg. | 
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| Apogenm. 3. | Longitude, | | Apogenm. bn ns 5 
\'Tears|Sh,P. $1.P. Mi Se* SidP, AA. Se,\|Tears|Ss. P.M. Se, 51,Þ .M1,Se, 
159013 + 24 75/0 20 10 ya\i625\3 5 58 3elp 20 5350 
x520]3 4 39 459 2020 6||x626\3 5 59 1519 20 39 30 
154013 4 54 45]9 2029 20| 1627/3 6 © coſy 202511 
1560[2 5 9 45[9 20 9 20 33 35 1628/3 6 © 4519 2119 9 
[15 80]z 5 24 4519 > 20 47 49|11629|3 6 12 3oſs 20 55 40 

- 1L600[3 F 39 4519 205 2057 4 4. 1630]3 6 2 IF1]9 20 4121 
ren 5 409 3019 > 20 42 44 1631/3 6 3 C|y 2027 2 
1602/2 5 41 I5/9 20 28 25||1632'3 6 3 45ſp 21.1151 
1603/3 5 42 C|9 2014 6| Miadle motions in ſingle 
1604]3 5 42 45|19 2058 54 years mntil 20, . 
1605]3 5 43 309 204435) * 2.2 © 45] 29454 
(L6OG|3 F 44 I5|9 203016/| 2 O © IT 3olir29 312 
1607|3 5 45 C|9 20 15 56, 3 [0 0 2 15) 29 17 2 
[x608]z 5 45 45/9 2x o45| 4 22 3 © 0 0 In 
[1609|3 1 4.6 309 29 46 26 5 oO © 3 45|11 29 4732 
;1G1013 5 47 IF'9 20 32 7 716 6 OO 4&4 ZO|L1 29 3372 
'IGL1|3 5 4.8 og 20 x7 47) 7 ay 'S) 5 IF II 29 185: 
1612/3 5 48 4519 21 2 36|\_8 = © 6 o| © O 34 
'1613]3 5 49 391g 2048 17 9. 19.0 6 451129492 
[LGLI|3 F 50 I5'9 20 33 58| x0 © © 7 ZO[In II 29 35 } 
1G15|3 5 5I Og 20 19 7 Iii oO 58 If|ix 29 204 
'1G15|3 $ | Fx 45'9 St <6 | IZ/O © Mp... oO 0 FY 
1617]3 5 52 309 2050 8| 13 [20 9 45|11295i1 
I618|3 F F3 1519 20 35 48 Lig Þ nee ZO|IL 29 36 54 
619/23 5 54 ©9 202129| 15 [0 O II 15|11 29 223 
1620|3 5 54 45/9 2+ 6'18| 16 ſo 0 12 of © o 7% 
I621|3 5 55 37 20 52 x| I7 [0 © 12 45|1129 53 4 
1622'3 5 56 1519 20 37 39| 18 [0 0 13 30/1x 29 3845 
1623'3 5 57 09 2023 2c Ii9 [0 my 14 IF|1x 29 2426 
16243 5 57 4519 21 $ 9 20 [00 15 of o o 9% 
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A Table of the Suns Middle mations. 
— THE SUNS EQUAL MOTION OF LONGITUDE. 
Tn moneths of ons | | 
Common Jear- In dayes: |[n houres| In minutes: 
Fe.\Da De. M.Se | H\ Mi.S.) M\|M.ST ITS. 
ſam, x 03318| 1 259 Þ| x} 2 28] oo o| 30\x x4 
Febr, x28 911] 2 35817 > 456 1] 2].31]x 26 
Mar. 2 28 42 30 3 2 59025 | 3] 724\| 2/0 5132/1 19 
April, 328 16 39|| 4 35633| 4] 952) 3jo 7j133)r 21 
May. 4 28 49 58} 51 455 42| 5112 19] 4 10/134/x 24 
Iune, 5 28 24 7| 6| 5 $459] 6114 471 510 121}35)z 26 
Inly, 6 23 57 26} 7 6 5358, 7117 15|} 610 15\}36|x 29 
Auge 7 29 30 44} 8 753 7 8 I9 34 710 17 37|T Z1 
Sept. 829 454| 9 $52 15 9122 x1 80 20j38|x 34 
A 9 29 35 12110) 9 FE23\|x0j24 38] 9] 22139/x 36 
Nyv. 10 29 12 22|1110 $O 32/|x3127 6j10j0 25/|40/r 39 
Dec, 11 29 45 49] 1211 4940. |x2/29 341110 271|41|/1 41 
—— "[/I3 12 45 48, \X 3/32 2|12[0. zoſſ42}xz 43 
In moneths of the I4 1347 57. 14/34 30 13/0 321/431 4:6 
leap year, 1511447 515136 $8114/0 341[44/% 48] 
— _ uy 44 I3; 16|29 26|x5/0 37\14F5|/L 51 
[17116 45 21||x>14x 5311610 391/|146|t 53 
bs S.D-M-Se 18]10 44 30 ooo anche 42 x - 
laun. IT 033 I8||19 184338 19/46 49 8/0 44 48\x 58 
Febr, 129 8 20||20 I9 42 47 '20'49 17111910 47149/2 I 
Mar. 2294138 a9 00-6 np 5x 45|/20|9 49/[50[2. 3 
April. 3 29 15 48||22121 4% 3122154 x321/0 F2j5rj2 6 
May. 4 29 49 6|[23]22 40 1223156 4012210 5452] 8 
llune. 5 29 23 1612423 30s 24\s9 $1123[0 57 53]2 T1 
luly, 6 29 56 34125124 392 24/0 5F9|54/2 1 
Ds oP nt AE 
Sept: 9 © 4 3127126 3645| 26|x 4|56|2 18 
Oftob. 10 © 37 211128127 35 53 27\x 7157(2 2c 
Novi xx ©11 3illzg|28 35 1 28]r 9|58[2 23 
Dec: © 0444] 30/29 34 10} 29/1 x1|59|2 25 
In Moneths. 31/30 331 l20'r 14 [60/2 28 
As CHAP. 
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A new Theorick of the Sun, 


CuHarPe, XXIL. 


A new Theorick of the Sun for the making of the Table of 
the Suns Proſthaphareſes following. 


Py, a, Sf © a 6 tas Fwy no 


ſes, becauſe it may be gathered nor only our of the ob- 

ſervations of ars, that both my {elf , cogether with 

that honorable and learned Knight Sir, Chriſtopher 
Heyden, have taken for many yeeres ; but alfo by the obſervati- 
ons of that famousTycho(as appeareth in the Appendix annexed to 
his Progymnaſmata, pag.82 1) that the Suns eccencricitie ſhould  F 
be bur half to much, as out of the former Hypotheſis we haye F 
found, the place of his Apogzum notwithſtanding and greatel 
Proſthapzreles remaining as before : we have therefore in ſtead 
of the former Hypothelis of an Eccentrick deviſed another The. 
orick for the Sun, of an Homocentrick with a double Epicycl: 
anſwerable to thoſe Obſervations after this manner : Let BCD 
be an homocentrical circle equal to the Eccentrick aforeſaid, 
(whoſe Semediameter A B admi: to be 100,006 pares) in the 
circumference whereof , taking the center B, deſcribe the Oreater 
Epicycle E G, whole Semidiameter EB let be 2688, of the 
iame parts, that is, three quarters of the fore ſaid Eccentriciic 
3584. Allo upon the center E, taken in the greater Epicycle, 
deſcribe the little Epicycle F H, and let the Radius or Scmediz- 
meter thereof EH be 896 fuch parts, that is one quarter of the 
former Eccentricitie of the Eccentrick, Ler all theſe circles be 
moyed about their own centers equally ; the Homocentrick cat- 
rying about the center of the greater Epicycle from the Weli 
Ealtwards in the time that the Sun returneth againe to his A 
2zum ; the greater Epicycle moving about from Ealt Weltward 
in the ſame time alſo, and the leſſer Epicycle carrying about the MW 
center of the Sun contrariwiſe from Welt Eaſtwards in half that Fr 
time. 

Moreover, let them be moved with this condition, that when- 
loeyer the center of the great Epicycle B commeth to the place @ſ q,, 
ot the Surs Apogzum, the center of the lictle Epicycle ſhall be in 
the Apogeum of the greater, and the Sun in F next to B the 
grea; Epi.ycies center, and conſequently B E and F (that is, the WW 4. 
cencers of boch the Epicycies and of the Sun comming all toge- of 
tier jato the ſame righr line of the Suns Apogzum A G pep nA ©: 

| | crea! 


B Ve for the making of the table of the Suns Profthaphzre. 
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A new Theoriek of the Sun. __ 
Hereof it will follow thar the Diameter of che oreater Epicycle 
ſhall alwaies be Parallel to the line of the Suns Apogzum B A 
D, and whiles the center of the greater Epicycle from B to I, 
and tke center of the leſſer Epicycle from O,to E moveth half a 
Quadrant, the center of the Sun from R to L ſhall move an 
whole Quadrant. Alfo the greater Epicycle having moved a 
whole Quadrant from B to C, and the lefer likewile a whole 
Quadrant from Þ to E, the Sun ſhall move an whole Semicircle 
from F to M. Theretore by this compound motion of the Homo- 
centrick and both Epicycles, the Sun ſhall ſeem to deſcribe as ir 
yere an Eccentrical circle FLMN O, according to the Eccen- 
tricirie A'S, which is but half fo much as before, and yer the 

eateſt Proſtaphareſis M A C, ſhall be the ſame almcſt as be- 
Pre, according to the Hypotheſis of a ſimple Eccentrick, whoſe 
Eccerricitie were AT, 

According to this Hypotheſis was made the Table of Profta- 
phzrefis here following, to every degree of the Suns Anomalie, 


and thar after this manner. 
Admit the angle B A I of the Suns middle motion from his The making of 
Apogeum be 30 degrees: hereby are given the angles O 1 E Me __ of 
likewiſe 30 degrees, and RE L 60 degrees, Moreover, in the Profitegiane: 
litle Triangle E I L, the two fides including this angle, being al(o ſes, ; 
oiven, that is 1 E 2688, and E L $96, ſuch parts whereof I A . 
containeth 108,000: therfore as the ſum of theſe ſides 3584 is 
to their difference 1792, that is,as 2 is to 7, ſo is 17, 320,508 
the Tangent of half the ſum efthe two oppoſite angles E LI and 
LIE (that is 60 degrees) to 8,660,254, The Tangent of 40 
degr. 53 min 36 ſec. that is, half the difference of choſe oppoſite 
anoles, which fabdutted from half the ſum'60 degrees, there re- 
maineth the angle EI L 19 degrees, 6 minutes, 24 ſeconds. 
Moreover, as 3,273,278. The line of the angle LIE 19 degr. 
6 min, 24 ſec. is to EL 896: ſo is $8,660,254. The fine ofthe 
angle I E L 60 degrees to the fide LI2370, Now thenin the 
__ Triangle A 1L two ſides being given AI 100,000, and 
L 2370, together with the angle L IA 130 degr. 53min. 36 
ſec. (becauſe it is the complement of the angle O I Lto a ſemi» 
circle, which angle being compounded of the angles OIE, 30 
degr. and EIL 19 degr. 6 min. 24 ſec. is 49 degr. 6 min. 24 
ſeconds ) asthe ſum of thoſe fides 103,370 is to their difference 
97.630, ſo is 45,685, (the Tangent of 24 degr. 33 min, 12 ſec. 
that is, the balf of 49 degrees, 6 min. 24 ſec, which is the ſum 
of the angles at A and L) to 43,570, the Tangent of half che 
47771 am Aa 2 I difference 
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difference of thoſe angles 2 3 depr. 32 min, 24 ſec. which being 
taken out of half che tum of them 24 degr. 3 3 min. 12 {ec. there 
remainerh 1 degr. © min, 38 ſec. the Suns Proſthaphzrehs, when 
his motion of Anomalic or midele diſtance from his Apogrum is 
30 degrees. | 

''Thus we may find the Suns Profthapbareles for every degree 
of his Anomalie, and ſo. make chis Table following, 


De 


FI 


hed ” 


2 be 4 L.a9%: "tD x A 
1-1 Subs. \Diff.ad, | x Subtr, \Di, adj 2: Swhtr, \Di. a, | 
De/Dig. Mi.Se| Mi.Sec4)Deg. M.S.| Mi.Se.| De-Ai.Se,\Mi. Se'|De 

od © © x 0 38] - | x 45 41 30 

x Ef Ek. __ 2 28[1 yo| x 46 46| x 5lzy 
210 4 13f 2 6] X 4 17(L 49! I 47 481-5 2/28 
3] © 6 20| 2 1 2 | 6 -5[£ 48] 1 48 49| x 1/27 
go 8262 6|x 75111 46] x 49 48] 59olas 
5|oO 10 33] 2 7| 1 9 37/1 46] x 50 45| o 57g 
6] © x2 39| 2 6| x 1x 21/3 44] 1 5x 40| © 55/24 
710 24 45] 2 6| 1 13 4/1. 43] x 52 33] 5323 
8/0 2x6 53] 2 6| x 14 46|t. 42] I 53 24] © 51/22 
9|o 18 56] 2 F| 2 16 26/r' 40] 1 54 11] o 48/21 
ro| o 2x 2a|2 F5| x 18 5] 39] x 54 59| © 47/20 
tx] 0 23 6] 2 F| x 19 43ſk 383] x 55 44] o 45/19 
12] © 25 TIo| 2 4! 1 21 I9|t 36] 1 56 27| o 4318 

2 4] 122 54k 35] 1 57 7 WT 

2 3| 124 27k 33] © 57 46| © 39 16 

2 3| x 25 59 32| 2 58 22] © 36.15 

2 2| 127 2g|t 30| 2 58 5;| © 35|x4 

2 2] 128 58|\x 29] 1 59 29] © 32x; 

—— & 3O S318 27) 1 59 F9 o 30/12 

2 x| 2 31-52(z 26] 2 © 26| o 27|1 

2 ©| 2 53 I5jz 24] 2 © 52] © 26|10 

[10 14 hd _- If 14 ln. i RS (GE. 

x 58| x 35 58|x 212 1 37] © 22] ! 

rn. $91 © 37 I7\L 9] 2 T 56] ©' 19] 7 

x 57] 1.38 341 172 2 12] © 16] 

x 56} 1 39 F591 16] 2 2 27\ © i5| 5 

x 55[ 141 4': 14/2 2 39| o 12] 4 

« F54| © 42 16/t 12] 2 2 gol © 11, 7 

x 53] 1.43 26/it xo] 2 2 8} o 8' 2 

| x $2|2 44 34* $2. 4 $o-'s|r 
; x Fiſiit 45 $f F232 454 0:4 0 
| Drf.s: | 10 >Add'|Dif. S.\ 9 eAdd, 1g. >*D. 
| Az3 Des 


4. 4A MONSFS . 
* PP - 
—— —————_— 


—_— _= 


| T 15 86> n_—w F uns Proſtaphereſer. 


: | | 3 Subtr, (Dif. S. 4 Subtr. Dif. S; 5. Saber, (Dif. S.\ "mn 
D.\Deg.Mz.Se.[M. Sec. Deg. M.S.|Mr.Se. De. MiSe.\Mi. Se... 
"EM. $4” 351 [i= © 28. © bo 
[2]2 3 zo 13145 25} 6| o 48 45] x 5428 

| 2 3 3 © + T 44 3715 81 © 56 49} I $627 
4/2 2 58]o F143 7s 10] & 94 52] x 57:26 
5| 2 2 FO Oo $| 1 4.L F4L I3 O F2 F5 I 57/25 
6] 2 2 40] © 10] I 40 40x 14] © Fo F6| 1 59124 
7 2 2 28] o 12| x 39 24: 16] o 48 F6| 2 ol2; the 
8| 2 2 x3] 0 x5} x 38 7: x2) 0 46 oo] 2 xd WM 
o| 2 x 56] © 17| x 36 47]: 20| o 44 53] 2 2/21 
ro] 2 x 37] © 19] x 35 25s 22] © 42 51] 2 2/20 our 
x1] 2 x 16] 0 21| x 34 2|r: 23] o 40 47| 2 41 —_ 
r2] 2 © F2]0 24\ x 32 37x 25] 0 38 43] 2 415i 9 
1z}2 o 27] o 25| 1 31 ict 27 o 36 38| 2 5l17 | 
14] 2 59 59] © 28] I 29 42jt 28| o 34 33| 2 5/16 the 
x5] x 59 28] 0 3x1 1 28 xxſt 31] o 32 26] 2 715 if the 
16] x 58 56 oO 32] 126 3gjz 32] © 30+ 19 2 714 anc 
17] x 58 21] © 35] 1 a5 6/x 33] o 28 12] 2 71 
18] 1 57 44] 0 37] IL 23 39/2 36] oO 26 4| 2 $112 - 
— — — __ —| WW wi 
= 11 2? 7 25 39% 391 ® 23 50} © op 
20] = 56 24] © 41| I 20 15s 39] © 2x 46] 2 gi il be 
al © F5 48 431. r$ 43jX 42 © 19 37| 2 ol s ſub 
22] x $4 55] © 46] I 16 F4l 41] 0 27 27 2 10| $ he: 
23] x 54 8|0 47] x I5 xxjz 43] 0 x5 x7] 2 20 7 | 
= r 53 18] O Fol I I3 27% 44| © 13 6| 2 11] 6| WF fin 
25| x 52 26] 0 F2] 1 1x 4x/z 46] o 16 F6| 2 20/5 WP. 
26| x 5x 32] © F4 I 9 54' 47] o 8 2 11 = 
27] x 5o 36] 0 56x 8 6r 48 o 6 34] 2 11] 3 -_ 
ww —_ ——__ Een ms | erneeneroonnes | eres wn” wn. Mili ur 
28] x 49 38, oO F585] 2 6 x6jz Foſ © 4 23] 2 11] if ho 
29] x 48 38] x of x 4 25: Fil o 2 11] 2 12] 1 por 
39] = 47 3F5|_ 7 3] ® 2. 33] J2f0 © © 2 11 © tra 
[18 eAdd, (Dif. ad| 7 Add. |Dif.ad\ 6. Aad, \Difad| | | foo 
CHAP, ; 
" ll the 
rg 
due 


The making of the 


CHa?e, XXIIL 
The making of the Ephemerides of the Sun 
here following. 

Ith help of the two former Tables of the Suns middle 

motions and of his profthaphzreſes , the Suns truce 

= may be readily found , and fo the Ephemerides 

ollowing eaſily made, after this manner ; Reduce 

che q rar time given co the equal time anſwering thereto , 

with help of Tycho £r.the his table of Equation of natural dayes; 

and for that time ſo reduced adde togecher the Suns middle mo- 

tions of longitude in years, moneths , dayes , hours, and minutes: 

out of the ſumme ſubtra& the place of the Suns Apogzum ; the 

remainder ſhall be the Suns motion of Anomaly , or. his dittagce 
trom his Apogzum. 

Now if this Anomaly be leſle then a ſemicircle , look the figne 
thereof in the head of the table of the Suns proſtaphzreſes , and 
the degree in the firlt column towards the lett hand deſcending , 
and proceed in the fame line towards the right hand , till you 
come under the forelaid fign of the Suns Anomaly, for there ſhall 
you have the Suns proſtaphzrehs for thattme ; remembring this 
withal , that if chere be any minutes adhering to thole degrees ot 
Anomaly , that prottaphzrcfis mult be correRted by the part of 
the adjacent difference proportional to thole minutes , adding or 
ſubtra Ring the lame hereto : according as you are direRted in the 
head of the column , whercia that difterence is fer down. 

But if the Suns Anomaly be more then a ſemicircle , you mult 
inde the (ignes thereof in the foot of the table , and the degrees 
n the laſt column next the right hand aſcending , and inthe com- 
mon meeting of the line wherein you finde this degree , and of che 
column of the ſaid fign of the Suns Anomaly , you ſhall finde the 
Suns Proſtaphzreſis, as before ; which if there be any minutes ad- 
herent to the Suns Anomaly , muſt be correRed by the part pro- 
portional of the diſterence adjoyning , as before ; adding or fub- 
:racting che fame , according as you finde your direAion in the 
foor of the column con:aining that difference. 

As for example : Suppoſe you would know the Suns true place 
the 6 of May at noo ( thatis, the 5 of May complete accord- 
icg to Altronomical account ) in the year 1608 , which time re- 
duced to equality by the forchaid Table, fall be the 4 of May 
complete 23 hours , 4$ minutes ; for the Sun beirg at that tHe 

about 
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about the 26 degree of Tar, that Table ſheweth you that 
12 minutes are to be ſubtraRed from the apparent time to make 
it equal. For this time therefore ler the middle motions of the 
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'|S,\D. | M,\ Se. 
the year of Chriſt 1607 
The Suns complete , 9|20|15 |£6 
middle mo- | - Four moneths of the | | 
tion of Lon» leap year , 3\29|15 43 
Gitude for +. Four dayes , 3156 | 33 
23 hours, 56 | 40 
48 minutes, | I\58 
The ſumme of all theſe is the Suns hm D.| MS. | 
middle” motion of Longitude for the | || TY 
time aforeſaid, L124|26| 55 
The place of the Stins Apogzum for | 
the year of Chriſt x607 complete , is 3.] F'45] © 
The motion thereof in the moneths , 
dayes , hours , &c, remaining , is | IS 
which put together , make the place 
of the Suns Apogzum for the time 
aforeſaid 3] 5 45 | 15 
This being ſubduRed out of the Suns | 
middle motion , | I 124 26 | 55 
T here ſhall remain the Suns motion | 
of Anomaly 10|18 41140 
The Proſthaphzreſis anſwerable to | 
Io fignes, 18 degr. you ſhall find in | 
Ws the Table of Proſthaphzreſis I |2x| 19 
wich the difference an{wering thereto x | 36 
the parc proportional whereof an- 
ſwering to 4x min, 40 ſeconds , you 
ſhall finde to be | 7 
which ſubtracted out of the Proftha- 
phzrefis anſwering to x0 fig. 18 de, I\21|19 
there remaineth the Prolthaphereſis 
corrected I[20|12 
which being added to the Suns mid- 
dle motion of Longitude for the time 
aforeſaid 1|24|26 | 25 
you ſhall haye the Suns true place for | | | | 
that'time V7 es | I| 25 (47 7] 


Sun be gathered together in this manner : 
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Sun Ephemerides, 


—— 


agrecing juſtly wich the Ephemerides following , where you ſhall 


finde the Sun at that time to be in 25 degr, 47 min, 7 ſec. oF + 


Taurus, 

Admit alſo I would know the true place of the Sun the SF. 
of October 1609, at noon , as we commonly account , ( that is 
for the 26, of Otober complete , by the foreſaid account Aftro- 
nomical , which reduced to the equal time, will make 2 5. dayes 
23. hours, 36, min. The Suns middle motion therefore , en. 
ther with the reſt of the account, for finding the Suns true place 
for that time , may be ſhortly gathered after this manner : 


Si, D. as la] 
the year of Chriſt x608 | 
The Suns complete, 9,21| 0 45 
middle mo- !, September of the com- 
tion of Log- mon yR—_— 8129] 4| 54 
gitude for Five and twenty dayes 24 |38| 28 
Twenty three hours 56|.40 
Thirty ſix minutes i|29 
The ſumme of theſe is the Suts 
middle motion of Longitude for that 
time : I o 
From whence ſubtra& the place of the © bs wil le 
Suns Apogzum , 3| 5146| 18 
there remaineth the Suns Anomalie ; 4| 9|55|56 
whereby is found the Suns Proſthaphz- 
refis ; 11351 31 
and by ſubtration hereof , his true Lon- | 
oitude , 7|14] 645 


zoreeing likewiſe juſtly with the Emphemerides following : after 
which manner alſo they may be wholy made.Notwithſtandiog it 
is ſuſficient to make ſome convenient part of them in this manner, 
and (for ſparing time and labour)to ſupply the reſt by conye- 
nient parts proportional , vhereof there may ſomrimes ariſe ſome 
ſmall difference of a few ſeconds , which may worthily be-negle» 
Red , ſeeing they can breed no ſenſible error in this buſineſs. 
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Equation of natural dates. 
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CHare. AALV. 
How to reduce the apparent time to the equal' time an- 
ſwering thereto. 


F O:withſtanding the greatelt difference between the appa- 
N reatand equal time to be {mall , that b neglect thereof 


there can ſcarce at any time ariſe thereof ſo much as. one 

minute error in the place of the Sun , and conſequently 
got ſo much as half a minute error in his. declination : yer becaule 
the rules and grounds of Arts ought ſo much as may be to be free 
from ali error, I have therefore thought it berrer here to ſer 
down the forefaid Table of Equation ot natural dayes , rather 
then to leave the ReAder to ſeek any further for ſo ſmall a matter, 
if any perhaps ſhall be deſirous to exerciſe himſelf in calculatin 
the Suns true place , according to the manner here before (c 
down , either for the examining of the Suns I here 
following , or any other ; or for making ſome other like to theſe, 
when the date of them ſhall be _—_ - Wherein, if perhaps 
you finde ſome little difference of a few ſecoads from your calcy- 
lation , you need not therewith to be any thing troubled, ſeeing it 
cannot produce any ſenſible exrox , neither 1n the Suns declina- 
on , nor yet in his place, Wis 


eA Table of Equation of natural dayes. 
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HEIEIADCIEIDE 
YE $ [S|S| S| S)S|STSIAIA 
D.M Mil Mi. 05. Mi[Mi.| Ms.|243.24|M1 
20 | 9 [12 |6 |2 6 |16 J24 [21 2 Is 7 | 
4/1 os 6 36 1 es fs 6 [6 [7 
6'x [10 [xx [52 | 7-118 {24 [193] 5 [6?]- 
8/2 [10 |1x |5 |2 | 8 |18 [247/19 | 4 [6262 
I9]3 |1T [11 |5 |2 | 9 |i9 [24 |18 | 3.317 |6 
123 IT [10 |4 |2 | 9 |20 [2 2 37 16 
14/4 1x |x0 |4 |3 [10 [20 Þ24 'x6 | 2 |7 ls 
36\5- [14 £0 3.33 [LL [21 [24 |15 | x |8 |5 
i8;5 [11% 9 [3 |3 [11721 [24 14 | 0 |8 [4 
2016 \L2 [ 9 |3 [3 [12 [22 |23i13 a1 s al 
42216 [I2 8113 |4 |33 22 |23 [x2 2 [8 |3 
24/7 x2 | 8 [23\4 [13 5]23 (23 I12|3 8 2: 
617212 | 8 |2 |5 |14 |23 [22 10} 3. 8 '2 
2818 12 | 7 [2 |5 [15 23 22\914 8 | 
30'8112 ' > [2 |6 [16 [24 (21 | gn os yo 5a 


This 


Equations of the Sun Ephemerides, 


This Table mult be thus uſed : With the fign and degree of the 
Suns true place take out in the common meeting the minutes of 
time ; which according to the letters A. S, in the head of the Ta- 
ble , nuult be added ro or ſubtraRted from the apparent time to 
make ir equal : remembring co do contrariwile it the equal time 


mult be changed into the apparent. 


CHare. XXV. 
A Table of Equations of the Suns Ephemerides. 


I anuar) Febr, March, April, | May. lune. | 
Day. CMi.Se| Mi.Se| Mi Se Mi.Se| Mi Se AMi,Se 
—  — — — 
3|x $3] 2 $3] 3 49] © 47] 3 46] 1 45 
{ G6 | Tx 52]. 1 Fo] I 49] I 47] I 46| 1 45 
RIESLERNHLECLEZ EA RIC. 
[12| x 52] x grſ n 48) 2/46] 2/46) 2/44 
a; 3 JA » $0 49] 1 47] ® 45] 1 45 
18 | x 52] x 5o : 48| x 46] I 45} I 4F 
2x | I 51] x Fo} 1 43] 1.46] In 45) 1 45 
24 | © 52] 1 5o] 1 48} 1.46} x 45 T\4# 
27 | 1 51] x 5o| 1 48] x 46] 1 45 1 45 
3ZO | I F2 i 47] 1 46] = 45] 1 45 


[Novem\D:cem, 
Az. Se.\Mi. Se. 


I'uly. | Auguſt Ter. Ottob 
Day. |Mz.Se. | Mi, Se.| Ms. Se.| Mi. Se. 
| 3] * 45| 2 45] £ 48| 1 49| x $1 L 52 

6| 1 45] x 46] x 48] x Fol x 52] 1 52 
o| x 45] x 46] x 48] x Fo] Ix F2] 1 52 


132| x 45] 1 45] 1 48] x 50] x 52] 1 53 
i5]| 1 45] 1 47] 1x 49] -1 Fol I F2] 1 52 
WISH 124 12484 3 £9 © 30 £ [ob 


21] x 45| 1 47] « 49| x Fol 2 52] 3 [523 
BY EET = CER 
27 x 46] 1 47] 1 4g9|-qI = Ss 4F T[90 
30] 45|1 471 49] x 52] 1 Fol n 52 


By means of this Table, and theſe Ephemerides, the crue place 
ofthe Sun may moſt eafily be found , for many years, cither ;aſt, 


or to come ; as ſhall hereafter be ſhewed inthe next Chapter. 
7 eo gg: © Leap 


-— 
'£ : 


th - 


> One £ a 
” LS > F440 ry s 97 - _= 
>. p - ” F - 


as 
ge OT 
.- St 


-— 
' 7s 


_— om > 
$ "2 ST $£5Y 
h_ a. *S$-e4is a ASA - 
5 | __ _ Cas © — 


—_—_ 
GET 


x 
_ oe. 1 


ay * 


- 


RS 


44 
. ©» 


48." 


- Ephemerides o' the Sun 1608, 


January. \Februar- 
Dgrmiſec 'D'gr mi.ſe. 
"1/20 47 21 1/22 17 51 
2/21 48 38 | 2/23 18 28 
6| 425 1937 
26 20 '8 
29 39 
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| Ephemerides of the Sun 1509, Firſt year. 155 
| January, | (Februar ,, March. \, April. | | May | Zune. 
— — | ——_— —_ . pn nog þ "ns — [lg 
| Dgr- mi-ſ.| |D gr. mi.ſ.' |D gr.mi fel 'Dgr -mi.ſe.] D'gr.ini.ſe. 'D gr.m. ſ- 
| 120 33 47, | 123 346/]121 849 | 1/21 41 55) 1/20 45 5! 120 23 32 
| 222 35 2/| 2124 4 22}| 222 S 21] | 2122 40 29, 2/21 42 44 | 221 28 59 4 
| z23 3016 | 3j25 456|[ 323 8 3]23 39 2] 322 40 2z | 322 17 48 SHE 
$2437 9 | 46 528/424 736 |4:437 3x1 423 38 0| 423 1455 4 14-9 
525 38 49 | 5127 $59 | 525 719 | 5125 36 &| 5'24 35 36 | 52412 2 SX | 
626 39 $1] | 628 © 23] | 626 6 42} | 6/26 34 25| | 6/25 33 10 | 625 9 8 © 1} 
| 127 41 © | 7129 655|[727 612) | 7/27 32 49| | 726 3o 43 | 726 6 14 of : 
$23 42 9 | 3X 7 20|[828 53 | 2429 30 I | 3/27 28 14 | Bag 3 19 s % t V 
qg943 1619} 1 743 929 5-4 | 51:9 29 29/| 928 25 44 | 928 O 25 B& bu SF 
! 1025 44 22 [ic] 2 5 Fl lloY 4 2 [Icf'& 27 47] [1029 23 13 [1028 57 30] 1Ti'' | 
| 114528113 $ 25 tt; 1 349 [11] 126 3| [11 TE 20 41 1129 54 34 ES: | 
| 12! 2 46 33] [12 4 8 43] [12,1 3 8 12 22417 13/118 7 13951 39 'Þ x [} 
131347 371113 5 S 591 [13; 3 2 25] [13] 3 22 29 [13, 2 15 32 13 1.48 43 JES , 
| 14 448 35\|14 6 9 13/144 1.41] 14]4 20 49 |14 3 12 56/14 2.45 47 49: 
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Cnare, XXVI, 
The uſe of theſe Ephemeridec, 


F the ule of theſe —_— becauſe they be alto 
gether of che ſame forme, that others generally are,and 
have bin heretofore: and to be uſed allo in all points 
after the ſame manner, for finding our by them the 
vue place of che Sun at any time defired, for fo many yeats as 
they ſerve: I think it needleſs for me in this place to make any 
further mencion: it being my purpoſe in chis book, rather to | 
make ſupplie of that is wanting in others, then ro meddle with We” + | 
that which is by them ſufficiently bandled and already publiſhed, | 
This notwithſtanding Longs good to advertile the Reader, 
that theſe Ephemerides, though th-y be made tor five years on- : 
ly, yet may proficably ſerve for many years to come after this 
manner: Subtract 1612 out of che year of Chriſt given, divide 
that remaineth by four; if any thing remain after diviſion made, 
it ſhewerh which of the three common years in theſe Ephemeri- 
des anſwereth to the year given: if nothing remain, the fourth 
year is anſwerable to the year given. Then ſeek out the moneth 
and day of the time given both in theſe Ephemerides for that year, 
and 1n the Table of their Equations; and out of them take both 
the place of the Sun, and the Equation anſwerable to that 
moneth and day: for the produt of this Equation by che quoti- 
ent, added to the ſaid place of the Sun, if the number of the year 
given be more then 1612; or ſubtracted, if it be leſs, ſhall give 
you the true place of the Sun for the time given, 

As for example , the x of July 1620. _ you would 
know the place of the Sun: SubtraRing therfore 1612 out of 
1620, the remainder is 3, which being divided by 4, the = 
entis 2, and nothing remaining; which ſheweth that the fourth 
year (viz.,1612) anſwereth to the year given. Alfo the ſaid 
moneth and day ſought out in theſe Ephemerides, and in the 
Table of their Equanons, give you the place of the Sun 19 degr. 
It min, 45 fec, of Caxcer; and the Equation x min. 45 ſeconds 
Which nwltiplied by the quotient 2, make 3 min. 30 ſec, And 
this added to the ſaid place of the Sun the x of July 1612, 
ſheweth you the rue wo of the Sun, for the time given, to be 
I9 degr, x5 min, and 15 fec, of Cancer, 
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The making of the Table 


CHare, XXVII, 
The making of the Table of the Suns Declination, 


HE place of che Sun being thus eaſily known by theſe 
| | Ephemerides for every day of five years, the Declinati- 
ons of the Sun for every day of the ſame years were 

eaſily found out of the former Table of the Declination 

of every minure of the Ecliptick, in ſuch ſort as was ſhewed in 
the ule of that Table before fer down,chap,x8.pag.116.and 117: 
And ſo was made with no leſs facility the Table tollowing, of the 
Suns Declination for every day of five years together, common- 
ly called by Sea-men, A _— of the Sim, For alchough ir 
bath been thought ſufficient in books of Navigation hitherto pub- 
liſhed, to make the Regiment of che Sun, or "be Table of the 
Suns Declinarion tor every day-of 4 years, beginning with the 
firſt year after the leap year,ang ending with the next Leap year, 
becauſe the Declinations of the Sun for the 4 years following 
have bin ſuppoſed to be the ſame, in a manner that they were 
the 4 years before; and foto continue alike, without any notable 
difterence tor many years: yer to bring this matrer to ſome more 
certainty, I have to this Table of Declination prefixed the fi 
year allo, viz. the leap year going before the firſt of the {aid com- 
mon years;that by comparing the Declinations of both leap years 
together 1t might the better appear what difference of Declina- 
tion tLerc is in eyery 4 years: by addition or ſubtraRtion of which 
difterence, to the Declinations ſet down in this Table, this Table 
may be made to ſerve for a great many years yet to come , 4s 
eruly as if it were made of purpoſe for them. 

And for, the more eaſie and readier uſe of all Sea-men, I have 
to this end gathered. into this lictle Table, the differences of the 
Surs Declinations for eyery day of the firſt and laſt years, {et 
down in this Table of the Suns Declinations here following; 
which differences may be calied the Profthaphereſes, or Equati- 
ons of the Suns Declination; becauſe that by adding them to, of 
ſubrraQting them from the Declinations contained in this Table, 
the true Declination of the Sun for any day (though many yeats 
hence) may eafily be found; and that after this manner. 

| Our of the number of che year of Chriſt given, ſubtra& 1612; 
divide the remainder by four, and ſet aſide the quotient; if any 
thing remain, that remainder ſheweth in which- of che 3 comy 
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mon years you are to ſeek-the Suns Declination: if nothing re- 
main, you mult look the Suns Declination in the fourth and laſt 
year, which is leap yeare, Then ſeek the monerh and day of the 
time given, both in chat year fo found in the Table of the Suns 
Dechnation,and allo in this litle Table of Proſthaphzreſes of the 
Suns Declination, here jmmediatly following; taking out of that 
the Suns Declination, and out of this little Table the Equation of 
that Declination for four years; which Equation you ſhall multi- 

ly by the ſaid quotient, and add the produt to the Declination 
x in the Table, in the Spring and Autumn; thar is, if the 
Sun be in Aries, Taurus, Gemin, Libra, Scorpio, or Sagittarie; 
or ſubtra& it in Summer and winter, viz, the Sun being in Car 
cer, Leo, Virgo, Capricorn, Aquarie, or Piſces, for ſo ſhall you 
have the Suns true Declination for the time given, 

Take for example the x5 of March in the year of Chriſt 
1630:out of this tubrract 1612,the remainder is 18, which be- 
ing divided by 4, the quotient isallo 4, and 2, remain; which 
ſheweth that you mult ſeek the Suns Declinatien in the ſecond 
year after the leap year.for the monerh and day aforeſaid, There- 
fore I find the Suns Declination in that year wy 1610) to be 
x degr, 54 min.16 ſec. and in this little Table of Proſthaphare- 
ſes his difference of Declination for 4 years, 44 ſec. which mul- 
tplied by the foreſaid quotient 4, make 2 min. 56 fec. to be ad- 
ded to the (aid Declination x degr. 54 min 16 fec. that ſo you 
may have the true Declination of the Sun for that time, viz. x 
degr, 57 min, 12 ſec. | 

Take alſo the 30 of Auguſt, in the year of our Lord x6 gz 
out of which, if you ſubtra@t 1612, there ſhall renin 47; which 
being divided by 4.the quotient will be xx, and 3 remaining. I 
find therefore in the Table of the Suns Declination in the third 
year, for the moneth and day aforeſaid, the Suns Declination 5 
degr 29 min. 2 5 ſec, Allo in this litcle Table of Prolthaphzreſes 
of the Suns Declination, I find for the ſame moneth and day, the 
difference of the Declination of the'Sun'for 4- years,to be 42 fec, 
which multiplied by the quotient xx, make the .produ& 7 min, 
42 ſec. which ſubtracted out of the Declination aforefMd 5 degr. 
29 min, 35 ſeconds. ſhall leave you the Suns true Declization Mt 
the 39 of Auguſt 1659,5 degr, 21 min, 53 fee, © 
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The uſe of the Suns Dechnations., 


CHa?r, XXVIIL 
The uſe of the former Table , or regiment of the Sun, 


in form from others that haye been publiſhed heretofore: 

ſo likewiſe the mauner of uſing it,is altogether the ſame 

that hath been accuſtomed in former Tables of this kind, 
aving that I mult give warning of one error that hath been 
committed herein z which is ( asI have obferved ) that ſome of 
our Sea-men do take the Suns declination our of their regiments, 
without any equation by addition or fubrraction of the part pro- 
portional, agreeable to the ditterence of Longicude of the place 
where my are, as if they were alwayes at the ſame place, or 
under the ſame meridian ,for which their Regiments were made; 
for which cauſe alone, (thoygh they avoid all other errors,it may 
b fall out,thatthey may be deccived ſomcimes x0, or 12,minutes 
(or more in a long voyage )in taking the Suns declination, For 
there is not any Table of the Suns declination , but thac ic muſt 
reeds be made for ſome one meridianC(as this former Table was 
made for the meridian of Londo#) and therefore cannot be truely 
uſed in any other, wichour ſome Equation anſwerable to che 
diſtance of the meridians or difference of Longitude. 

To ayoid this error therefore , firlt learn how much you differ 
in Longitude from the place for which your Table was made, 
(and.though you miſle half a dozen, or half a ſcore degrees 
herein , it cannot in this point breed any ſenfiole error. ) Second- 
ly, take out the difference of the Suns declination, agreable to the 
as of 24. hours , about the time of your oblervation, Third- 
ly, as 360. is to this difference of declination ; fo is the difference 
of Longitude t9 the part proportional , or Equation of the decli- 
ration ; which Equation is to be added to the declination of the 
day of obſervation , if the declination of the Sun be either increas. 
ling , and the place of obſervation weſtward ; or elle decreafig, 
and the place of obſervation ealtwards from the place for which 
your Table of declination was made : otherwiſe this Equation is 
to be ſubtracted from the declination of your day of objervation, 
that you may have the true declination of the Sun , for the time 
and place of your obleryation. | | 

But if the rine of your obſervation be the noon-tide immediate- 
ly before or after the Suns eqtrance into cicher of the xquinoctial 
SU DTEE es —Þ poults, 
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The uſe of the' Suns Declinations, 


points, you mult follow another rule, and chat is this : divide the 
difference of Longitude by 15, mark how many unites the quo- 
tient conteineth, and ſo many minutes adde to the Declinaticn 
found in the former Table, if you be either Eaſtward from the 
Meridian of London and obſcrye the noontide before the Equi- 
nottium : or if you be Weltward from chat Meridian and, ob- 
ſervc the noonride after the Equinottrmmmn, tor the lum (hall be the 
Declination defired. Otherwilc, if you be either Weltward from 
the Meridian of London, and oblerve the noontide next before 
the Equinottium,, or Ealtward from that Meridian, and Obtlerye 
the day immediatly after the Eq 1i»ottinm, compare the Decli. 
nation found in the Table with the forelaid quotient, and fubtrat 
the leſſer out of the oreater, for that remaineth is the Declinatiot 
defired: Which. Declination hath the ſame denomination of North 
or South that the Table ſhewerch, if che quotient be lefle then the 
Declination four d in the Table : but it the quotient be greater 
the denomination mul} be altered from North to South, or from 
South to North, contrary to that the Table ſhewerh, If the 
quotient be equal to the Declination found in the tormer Table, 
the Sun is in the yery EquinoRtial point, and hath no Declination 
at all. 

A few examples will make theſe rules more plain : ſuppoſe 
therefore the 30 of March 1610. you were failing in the bay 
Mexico, difteriro in Longitude to the Weltwards from the 
Meridian of London, about 90 degrees by eſtimation : the Decli 
nation of the Sun for that day tour.d in the former Table, is 7 
degrees, 39 minutes, 3 5 {econds, the difference of rhe declination 
in 24 hours at that time 22 minutes, x 3 ſeconds. Now as 36: 
1s to 22 minutes, x 3 ſeconds; fois 90 degrees, to 5 minutes, z3 
ſeconds, (the part proportional or equation defired) which bc- 
cauſe the Declination increaſeth, and the bay of Mexicois allo 
Weſtward from the Meridian of L9ndcz, mult be added to the 
Declination before found in the Table, and fo ſhall you har 
the true Declioation of the Sun that day at nocn for chat place, 
> deg. 45 min, $ ſec. But admit you had ſailed Eaſtwards, and 
were in the Eaſt Indian Ocean ſea, diftering likewiſe in Long 
tude from London about go deg, therefore the difference of 
Declination, and the part proportional thereof, or equation of the 
Declination ſhall be the ſame they were before. Bur becauſe you 
are gone ſo much Ealtwards,the Sun commeth 6 hours ſooner to 
your Meridiaa there, then it doth to curs here at Lozdo# : avd 
therefore becauſe the Declitation allo is incrcafing. and will be 
|: oreater 


The uſe of the Suns Declnations. 


erzater when the Sun commeth to our Meridian then it was, the 
10" WO Sun being under the Meridian of the Eaft indies, that equation 
wicl WF of Declination mult there be ſubtracted out of the Declination 
: the found in the Table, which before was to be added when we 
7" Þ appofed you to be in the bay of Mexico, becauſe the Snn cony- 


— 


e the 


- meth later by fix hours to the Meridian of that place,then to ours; 
& © ard therefore the Declination of the Sun increafins in the mean 
: mk ime, Will be orcater there then here, - 
Fas Now imagine you fail vY the year 1612 through the 
Yecl. Srreights of Magellan, and having paſled over the South Sea, 
" W come the 12 of September to the Philippinas, differing in Lon« 
reac oitude from Lordon V Veltwards about 210 dcoreeg I 
atioit ' . les = EC. ons 
hu In this example, becauſe the Sun is ner the Equinoctial poiar 
ys (dtering his Declination about 24. mia. in 24 hours, that js, for 
_ houre one minute) therefore divide 210, (the diftercnce of 
Gl Loagitude) by 15 (the number of degrees conteined in ore hour) 
Ifrhe the Quotient will be 14 minures (the Cifterence of Declination 
able zn{werable to that diftcrence of Longitude ) The Declination 
_ band ia the Table for that day is 10 minutes, 2 ſeconds Nor- 


therly - which (Declination) becaule ir deereaſerh (the Sun nor 
being yer come to the EquinoCtial) muſt be ſubrracted out of 14. 
2d there ſhall remain 3 min. 58 tec. the Declination of the Sun 
that day at noon, for that place, Bur this Decliaation is Souther- 
ly, becaufe the Quotient 14 min. is oreater then Io min, 2 ſec, 
the Neclination tound in the Table. It would be at chis time 
wo tedious for me further to exemplifie every particularity ſpeci- 


1ppoſe 
ay ef 


m the 
Jecli- 
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_ fed in the former Rules, which may caule tome ſmall diverſicic 
3%” Wh the uſe of the Suns Declination, having already given exam- 
" f jles of the hardelt caſes that may befall herein, which it they be 


&l conſidered, and eſpecially compared with the Globe or 
Here, (wherein the whole manner of the Suns motion and De- 
lations may moſt eaſily, not onely be ſeen, but alſo felr as ic 
xere with the fingers ends) the reaſon and Demonſtration of all 
ho'e Rules, and of all che diverftie; of working the. ein ſpecified, 
my molt plainly appear to him that 1s bur of a mean capacity, 


CuaP. XXIR. |. 
e Declinations of the principal fixed ſtars about the Equi- 
nottial, corretted by Obſervation. 
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I Ut becauſe the Declination ofthe Sud is then ovly of good 
uſe for knowing the Latitude at Sea, when his Meridian: 
"RA wel np 20! Tabs Altizude 
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 Declinattons of the 


Altitude may be Obterved : {o as although all the xelt of the 
day and night be fair and cleer, if a Cloud cover the Sun but one 
quarcer of an hour only, about noon, your Tables of the Surs 
Declination will ſtand you in no ſtead; there have been therefore 
other means diviſed for attaining to the knowledge of the height 
of the Pole, not only in particular, by Obſervation of the Pole- 
ſtar and Guards, bur allo in generall by the Meridian Altitude 
and Declination of any notable fixed (tar whatloever. So as no: 
in the day time alone, and that onely at noon, but almolt at any 
time of the night, if any {mal} portion of the hcavens towards the 
North or South, appear but a ſmall time cleer through tle 
raking Clouds, the Latitude of the place where you are, nay 
hereby bee more ealily known, then by Obſervation of the Suns 
Meridian Altitude, For to omit the changing of the Suns Dec: 
nation. frem North to South, and from South to North twice it 
every year, Which notwithſtanding breederh ſome diverſity 
working (by negle& whereof ſome have grofly erred) the Su 
by reaſon of his ſwiftneſs of motion, increaſerh or diminiſheh 
his Declination dayly, yea hourly, and thatvery ſenſibly mary 
times, whereof there muſt needs ariſe many ſeverall conſidera 
ons to be had of the right ule and application of the Suns Decl- 
nation found in the Table, as well in reſpeR of the parrof Dec 
nation, (whether it be North or South) as alſo in regard of tle 
difference of Longitude between the place, for which the Tabls 
of the Suns Declination were made, and the place of Obſerni 
or, Whether it be Eafterly or V Velterly from thence, beſides: 
ny other particularities lately related, and needlefſe here tot 
repeated, But the fixed (tars mooving ſo excee dingflowly, tt 
in more then 70 years, they go not ſo much as one degreeit 
there proper motion from the welt Ealtwards, keep not only th 
{ame part of the North, or South, but almoſt the tame point an 
minute of Declination for many years together, I mean thoſe ſtars 
eſpecialy that are placed in the ſigns of Gemini, Cancer Sagittari 
or Capricorne, neer the Soiltitiall Colure, which in an hundrec 
years or two, can alter their Declination ſcarce one migute: 
whereas thoſe ſtars that bee in Piſces, Aries, Virgo, or Lib 
eſpecialy if they be neer the EquinoQial colure, may diftern 
there Declinations about one minute in 3 years;which differecct, 
though it be ſomething, yer for a dozen or twenty years, 
hardly be ſo much as can at Sea be Obſerved by any Inſtrument 
hitherto had in uſe there, | 
For theſe two cauſes therefore (that is, for the more © 
fie and generall uſe of the Declinations of the fixed ftars the 
of the Sun) 1 wiſh they were more generally known 3 
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principal fixed Stars. 


obſerved by our ſea-men then they are, as whereby they might 
nor onely molt eaſily know the elevation of the Pole ar any 
time of the night, but allo in any place of the world , much 
more commodioufly then otherwiſe they can, becauſe that in 
what latitude, and how far ſoeyer they ſhould come either 
Northwards or Southwards , they might alwayes haye their 
choice of divers fixed ttars neer the meridian, both towards the 
North and South, of a convenient height ro be obſerved. But 
herewich it were allo ro be wiſhed, that the tables of the fixed 
ſtars declinations, which are moſt common amongſt Engliſh Ma- 
riners. had been more free from errour then they are ; I mean, 
elpecially che Tables publiſhed in Bowrns regiment, and Nor- 
mans new Attractive, which (tables agreeing almoſt in every 
tittle one with another) ſeem to be taken word for word one our 
of another, errours and all; fo as you cannot finde any errour 
in the one, bur you ſhall be ſure al to have the ſame in the 0- 
ther : norwithftanding ſome of thoſe errours are more then 
two ot three whole degrees, (which becauſe being neglected, or 
unknow: to the Mariner that ſhall uſe choſe tables) they may 
bring him in greater danger then many a hidden rock under ea: 
1 have therefore by diligent obſervation, with a quadrant of 
more then fix foot ſemidiameter, dereed and corrected thoſe er- 
rours, ſhewing not onely the truth to be heedfully followed, but 
thoſe errours alſo to be as carefully avoided , in ſuch fort as is 
ſer down in che Table following, wherein the firſt colnmn con- 
taineth the names of the itars; the ſecond, the true declinati- 
ons (as they were found by obſervation) in degrees and minutes, 
together wich the part of declination, fignified.by the letters N 
and $, whereof N fgniherh che declination to be North, and $ 
South ; the third column concaineth the declinations publiſhed 
in Bowrns and Normans tables ; the fourth ſheweth the diffe- 
rence of theſe declinations from the truth ; che fifth giverh rhe 
right aſcenfions of thoſe tars, reſolved into hours and minures : 
in the ſixth and laſt column are fer down the magnitudes or big- 
nefle of the ſame fiars. . 
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198 Fixed Stars about the Equinottial. 
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I The names of the Declinat, |B.&N, Diffe-| Right Big. 
Stars, by obſerva. \Declin. rence | Aſcenſ. neſs 
Dzg. Mm.D. MD MH, M. 
Whales back 12 20 S|12 1x Og} © 50, 3 
Whales belly 12 22 S|12 20] O2| 1 32 3 
R ams horn $M +, N |\i7 I9 O2| I 32 3 
Rams head 21 33 N|21 16] 17] 1 46| 3 
Bulls eye is 38 Nig 42] 04] 4 23] 1 
Orions left foot lo$ 43 $09 14] 29/4 5y| x | 
Orions left ſhoulder ſos 56 N04 3711 19, 5 O4| 2 
Firſt in Orions girdle [oo 38 $|o1 19 4115 12 2 
Or:ons right ſhoulder '>» 173 N|o6 x18] on 5 34 1 
Great Dog 16 12 S$|15 3o| 42] 6 27 1 . 
Leſſer Dog | 06 x13 N|o6 04 09|7 18/1 
Brighteſt in Hydra |o6 53 $104 47|2 06| 9 08, 2 
Lions heart 13 55 N|21 59| 17] 9 $71 
Lions neck 21 52 N|x4 03] 08] 9 46| 2 
Lions back. 22 43 N|22 30] 13110 52|2 
Lions tail 16 50 N16 46] 04/11 29| 1 i 
Ravens head 20 45 $19 F3 F2jIT FO] 3 ( 
Ravens wing i5 16 $17 o8'z F21it $6] 3 ; 
Virgins ſpike og oo Sjo8 53] ozjtz3 off n 
Betwrxt Bootes thighs 21 20 Ni22 og| 4o[i13 F6| I 
South Ballance I4 14 $|13 44] 30114 309] 2 : 
North Ballance OZ 4.6 S107 33 I3/14 FF] 2 
Sco: pions heart 25 25 $|\24 47| 38116 06| 1 
Hercules head 14 57 N 15 20] 23/16 F6| 3 
{ Serpentaries kead 12 57 N|14 071 1017 16| 3 
Eagles keart 17 54 N17 28| 26|19 32] 2 t 
Dolphins tail io 00 N|io ox O1/20 I6| 3 | 
| Goats tail I7 FI $[14 1313 38|21 27\ 3 t 
Water powrers leg 18 10 $|i5 52/2 18j22 35| 3 
| Pegaſus ſhoulder 12 58 N|13 ox] 03/22 46| 2 t 
Pegaſns leg 25 58 N\26 30| 32/22 44 2 
| Whales tail 20 12 Odi2x 4.7|1 .3500 24' 3 t 
| 
] 
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| CHae, XXX, 5 
The uſe of the former Table, 


He declinations of the fixed ſtars conteined in this ta= 

[ ble, being to be uled alcogether afcer the ſame manner, 

as the declination of rhe Sun, for finding out che height 

of the Pole ; it would be bur neediefle for me in this 

lace, to write any more of the uſe chereof, being a thing fo ea= 

be and ſo commonly known amongtt mariners, and already ſuffi- 
ciencly delivered by ocners, 


CHae. XXXI, 


The true diſtances of certain principal fixed Stars from 
the North Pole, found by late obſervation, 


w 


DO 
{tars, but tuch as are be.wixe the Tropicks, and neer a- 


bout the Equinoctial circle, which are not fo fit to be ob- 
ſerved by them that fail tar Sourhwards, or under the burnt Zone 
(for there they will be coo high above the Horizon) I thought 
v00d here to adjoyn another table of as many more principal 
fixed ſtars (heedfully obſerved ajſo with the fame quadrant) 
that are placed neer about the North Pole, which may (tand you 
in as much ſtead, as twice ſo many taken out of other parts of 
the heavens, becauſe they come twice to the meridian aboye our 
horizon, in every 24 hours ; ſo as in winter-time many of them 
may be obſeryed both evening and morning, twice in one night, 
both above and beneath the Pole. Notwithſtanding. for them 
that ſail Northwards, it ſhall be beſt io obſerve thele ftars when 
they come to the meridian under the Pole. Contrariwiſe, they 
that travel far Southwards, may belt obſerve their meridian al- 
titudes above the Pole. Herein alſo this table differeth from the 
former.; that whereas in the former were fer down the declina- 
tions of the ſtars, or their diſtances from the EquinoQial ; in 
this contrariwiſe are ſer down the complements of their declina- 
tions, or their diſtances from the Pole ; whereby rhe height of 
the Pole may more eaſily be found, then by their declinations, 
onely by adding the height of the ſtarre obſeryed beneath the 
Pole, to the diflance thereof from the Pole : or by fub- 
tracing onely the diſtance of the ſtar from the Pole out 


of the Northerly meridian altitude, obſerved aboye the Pole. 
me Ee 2 But 


Bu ſeeing this former table conceineth almoſt no other 
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Diſtunces of the fixed Stars from the North Pole.. Ty 9 "= 
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200 3 Diſtances of fixed Stars 


Bur if the meridian altitude of che ſtar be ſoutherly (rhe tar 
obſcryed being ſouthwards from the Zenith j ſubcract the height 
of the far from x80, and out of the remainder ſubtract the di- 
(ance of the far from the Pole, ſo ſhall you haye the height of 
the Pole : thus allo there would be a more eafic way, then that 
is commonly uſed for knowing the latitude by the Sun or Rars, 
having ſoutherly declination. For if inſtead thereof, the com- 

lement of declination were fet down in the table ; the heicht of 
the Sun or ftars alwayes ſubtracted out of this complement, 
ſhould leave you the height of the Pole, or latitude defired, I 

Bur to return to the table of fixed ſtars here following, the 
firſt column therein conteineth (as before) the names of the P, 
ſtars : the ſecond, their complements of declination, or diſtances T, 
from the Pole : the third column giveth you their right aſcenſi- 7 
ons, reduced 1nto hours and minutes of an hour ; the fourth p 
ſheweth their bigneſle or magnitudes, 7 


The ll |; 


from the North Pole. 


h g Diſt ance| Right |\ Big« 

| The names of the fiars, from the » neſe 

Pole: | fron. | 

D. MH. M.| || 
In the breſt of Caſſtopeia "70 35 35 | 2 19] 3 
In her lip 3x 26| © 32| 3 
The Pole-ſtar o2 52| 0 Fol 3 
At the knees of Caſſiep:ia 3x go] 21 oo| 3 
In her leg 28 18] x 25| 3 
Perſens right ſhoulder 38 o5| 2 35] 3 
Perſers right ſide 41 38] 2 56| 2 
The goat, or wagoners left ſhoulder 44 30| 4 49! 1 
The wagoners right ſhoulder SS: 27 3 30] 2 
The ff in the great bears fore-foot 49 30| 8 *4 3 

The ſecond in the ſame foot 4x 28| 8 32\ 3| 
in her former left knee 36 37| $8 58] 3 
The great bears ſide 31 26 |10 F8| 2 
The great bears back 26 of [10 40] 2 
The end of the Dragons tail 18 26 [1x 08] 3 
ſhe great bears thigh 34 03 [1s 32] 2 
The great bears rump Zo 4132 5 M 2 
The next to the end of the Dragons tail| 17 57 |32 14 3 
The firſt in the great bears tail next her| 3% 49 |12 32] 2 
The middlemoſt in her tail (rump| 32 55 [13 06 2 
In the end of her tail 33 37 |13 32] 2 
The next b-fore the turning of the Dra-|23 49 |*3 $53} 3 

The formo#t guard (gons tas[|14 11 114 54 2 | 
In the turning of the Dragons tail 29 37 [55 14\ |3 
The hindmoſt guard 16 42|15 26] 2 
Next after the turning of the Dragons | 39 20 |15 54| 3 
[The Dragons eye (tail| 37 1817 22] 3 
[The Dragons head 38 2217 44 3 
In the Swans right wing 45 44|19 34, 3 
In her tail 45 06|20 30, 2 
Cephens his r1ght ſhoulder 29 00 |21 10) 3 
[The back, of Caſſiopera's chair 2 3 o2|23 48 3 
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M1hen theſe Stars are to be obſerved. 


CHare, NXXII. 


To know at what time any of the foreſaid fixed ſtars come ty 
| the Meridian for any day of the year. 


Ow becauſe the fixed ſtars are then onely meetto be ob. 
No for finding the latitude, when they are in the me- 
ridian ; it is therefore good for him that meaneth to ob- 
ſerve them, to know at what time they come to the 
meridian, To this end there are tables publiſhed, and almoſt in 
every mariners hands, prerending to ſhew at what hour and mi- 
nute every ftar in the firſt of theſe rwo former tables commeth 
to the meridian, for the beginning and midſt of every moneth in 
the year, agreeing likewiſe in every errour one With another 
but licks thele errours breed not (at any time) greater danger 
or damage to the Mariner that is ware of them, then to make 
him watch for their coming to the meridiag, a quarter, or half 
an hour longer then otherwiſe he necded {this inconvenience 
onely provided for) thoſe tables may ſerye the turn well enough, 
for them that liſt not trouble themſelyes to learn a better way, 
But for them that are delirous of a more true and general 
way, I haye allo made the table following of the Suns right af- 
cenhions, reduced into hours and minutes for eyery day of this 
reſent year 1599, according to the Ephemerides of the Sun, 
before let down ; with help of which table it may eably be 
known for any day of any year in our age, at what time not one- 
ly any of the forelaid fixed ſtars about the EquinoRial, but thoſe 
alſo about the Pole, orany other, (whoſe right aſcenſions are 
known in hours and minutes) come to the meridian, and that af- 
ter this manner. Finde out in the table followir.g the moneth 
and day wherein you obſerve ; the moneth in the upper mar- 
oine of the table, the day in the firſt column thereof next the left 
hand, the common meeting of the column deſcending from the 
moneth, and of the line proceeding from that day towards the 
right hand, ſhall give you the Suns right aſcenſion in hours and 
minutes for the fame day. This right aſcenſion of the Sun, ſub- 
tra alwayes our of the right aſcenſion of che ſtar, adding 24 
hours to the ſtars right aſcenſion, if it be lefle then the righe at- 
cenſion of the Sun: the remainder ſheweth how many houis 
and minuces after noon the ſtar cometh to the upper pact of che 
meridian z Which if they be more then 12 hours, fubcaA I2 
rom 
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from them, and the remainder ſhall ſhew you how many hours 
and minutes after midnight the ſtar cometh to the upper part of 
the meridian. The upper part of the meridian I call chat which 
paſſerh from the Pole, by the Zenith co the Horizon ſouthwards, 

But it ſhall be needful alſo many times when you would obſerve 
the ſtars about the Pole (which never ſer) ro know the time of 
their coming to the nerher part of the meridian, which may caſi- 

ly be done, onely by adding 12 hours to the time of their com- 

ng to the upper part of the meridian, if ir be lefle then 12 hours, 

or by ſubtracting as much, if it be more, 

Suppoſe for example, the 25 of February x599, I would 
know the time of che great dogs coming to the meridian, Firſt 
therefore (in the next table) tollowing the column deſcending 
from February downwards, and the line proceedirg from the 25 
day towards the right hand, in the common meeting of them 
both, T finde 23 hours, 10 min, the Suns right aſcenſion that day 
at noon, Then in the firſt table of fixed ſtars, I finde the grear 
dogs right aſcenſion to be 6 degr. 27 min, to which (becauſe ic 
is lefle then che Suns right aſcenfion) I adde 24 hours, and the 
fum of both cometh to 3o hours, 27 win. out of chis I ſubtra&t 
the Suns right aſcenſion, 23 hours, 10 min. and there remais 7 
hours, x7 min. the time of che great dogs comirg to the upper 
part of the meridian in the afternoon, 

Take one example alſo of a ſtar that never ferteth : and ad- 
mit the 20 of December che ſame year, you would know what 
time the formoſt Guard cometh to the Meridian bencath the 
Pole : Firſt therefore you ſhall finde, as before, the Suns right 
aſcenſion that day to be 18 hours, 36 min. and the right aſcen- 
hon of that ſtar (in the ſecond table of fixed ſtars) 14 hours, 
54min. to which (being lefſe then the Suns right aſcenſion) adde 
24 hours, and from the ſum (38 hours, 24 min.) ſubtra& the 
Suns right aſcenſion 18 hours 36 min ſo there ſhall remain 20 
hours x $ min. rhe time of the formoſt Guards coming to the up- 
per part of the meridian, from which ſubtract x2, 1o you have 
thetime when it cometh to the nether part of the meridian, 8 
tours, x $ mio, after noon. - 
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A Table of the Suns Right Aſcenſion in hours 
| J arnary February, March| April | — May June | 
I Dd: MH, MH. MH. MH. MIA. M. 
OT OO I nn IIS 
x9 | 3cjas | 29/33 agln 1913 2 5 | oy 
219 34j2x 4323 28] 1 22, 3 In'y p 
3/29 39/21 47]23 32] 2 26\3 19 3 | 3] 
419 43]2z goſzz 36]x 293 23]5 27 
Fii9 47121 $443 41 333 27] 5 31 
6119 g2|21x F823 44 363 53 5 36 
"719 g6|22 ozſzz 471 4o|3 345 4 
$!20] oojaa odla3s $i = 43/3 3% F5| & 
9,20 O4j22z ogjſ23 F5l = 473 42) 5 49 
1020 o8[22 14/23 go] 2 FR] 3 40 5 | 53 
«$120 T3lan [xz © On 2 ggl 3 5o) 5 | 97 
x2/20| 17|22 2x0 o6d| nx xF8| 3 54 6 Q 
13/20 22/22 25] © og|2 o2|3 58| 6 o5| 
14/20 26/22 29] © 12] 2 06| 4 03| 6 op 
5/20 30/22 32] © 16] 2 10] 4 O07] 6 1;; 
16'20| 34/22 36] © 20]2 14/4 1 6 1 
17/20 38/22 40] o 23/2 18 4 15} 6 22 
18/20 20 42/22 44 © 27]2 22 4 19] 6 26 
19/20 20 46/22 48] © 31] 2 26 6 35 © 30 
20/20 FOſaz | F2] © 35] 2 30 4 27] 6 id 
21/29 5422 560 38/2 334 31] s 3 
22/20 58 58/22 5olo 42:2 37/4 35] 6 & 
23/21 0O3/23z oz]oO 46, 2 41) 4 39] 6 46] 
24/2X 0O7j23 070 49,2 44/4 43] 6 yi] 
25/21 roles Io] © F3' 2 48! + 47| 6 55 | 
26 21 go $7, 2 52/4 52] 6 | yo 
27|2T| 1 rol2s x8] x. .,009] 2 $6] 4 F6| 7 | 03] 
5F 2n : 23/23 22] 1 O03, 3 CC F OG! 7 07 
20|/2X 27 « Sig ads. of 7 It | 
30/21 31 x It 3 QfS ON FLW 
©: ES. _ 


3Z1|12X 35 


When theſe Stars are to be obſerved, 


and minutes, for every day of the year, | 
2 fatlg | Auguſt |Septemb.| October. Novemb. Decemb 
D.\H. MH, MH. M.\H. MH. MH: M: 
"I zZ 191 9 22 LI IG|L3 OF[15 OF 17 I2 
2 7 23]9 26jix 20113 Oblis cgi7 17 
3| 7 27] 9 3ojir ' 23/13 -I215 13/17 as 
- 7 | 3 9H 33ji1x 27113 IG|r5 1717 2F, 
5| 7 35] 9 36|1x Zo[13 x91] 2117 i330 
T2 ep! 33/13 23|15 25/17 34 
7 7 449 44\iz 37/13 2715 297 39 
8\ 7 459 481 4qaſtz 31is 3317 43 
9 7  J4 9 F218 44153 3459 26 a 4A 
io! 7 569 $6|1z 48]13, 3815 4217 52 
LL, $ oo] 9 5olux F2liz 4qajig 46117 F6 
121i 8 0410 ozjizx goſi3 45|i5 ygolr$S ©o 
13 8 o81zx0 ozjit Foſlt3 4vjigs 5418 of | 
x4) 8 1210 nxjx2 o03/i3 F3ſt5 - 58:8 20; 
x5] 8 n6ro n5ſ12 0713 57]16 oz11s 14 
16! 8 20/10 r8/x2 11 14 O16 ozi8 18! 
17 $8 2410 22/12 14/14 o5)t6 X1/19 23 , 
18, 8 28/10 26/12 18/14. Og 16 16/18 a7 | 
To! 8 z3i]ro 2912 22/114 23]16 2018 32 
20) 8 35] 33jz2 25/14 27]6 2418 36 
23 8 39|x0 36112 29/14 20,16 2818 gr | 
22 $ 43|to 49|12 32/14 2416 33|18 45 
23] Þ 4710 4412 36/14 2816 37118 FO 
24, 8 $52j10 47,12 40114 32.16 41/18 55 
25| 8 F510 F112 43 14 3616 46\18 59 
26; 8 5910 5412 4714 4016 golt9 03 
27) 9 03/110 FS 12 F1jl4 44.16 F5j19 O7 
28, 9 0711 O2 12 54/14. 4816 Folly 12 
2, © F122 0O6,12 Fs 14 $317 Oz3llg 16 
39| 9 IF,LL 0913 o2!14 $7.17 O8{19 21 
| I90,1T 13) o OI, I9 25 | 
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To finde the hour of the night. 


CrHare, XXXIIL 


By the former Tables of the fixed Stars, and the Suns 
right aſcenſions, to know the hour of the n1ght, at 
any time of the year, 


Sun , you may cafily know alfo the hour of the night a 
any time of the year, after this manner : look which of 
thoſe Rarres is at the meridian ; which may eaſily be 
known by a Needle-Dial or Compaſſe : or if you will obſerye 
the North ſtars, that never ſer, (which indeed are ficteſt for this 
purpoſe, eſpecially when they come to the meridian under the 
Pole) you ſhall fuſt find the place of the Pole in the heavens, 
ſo neer as you can by eltimation(for a little errour herein breaks 
no ſquare) which may be done thus ; From the Pole-ftar di 
xcAly towards the firlt ftar next the rump in the great Bears tail, 
imagine almoſt ſo much-ſpace as the Guards are diſtant aſunder, 
for neer thereabouts is the place of the Pole. Now berwixt your 
eye and this place of the Pole, hold a plumb-line hanging as per 
pendicularly, and fiedfaſtly as you may, and wark wirhall if that 
plumb-line come beewixt your fight, and any of the ſtars noted in 
the table of fixed ſtars about the Pole ; for that Rar is at the 
meridian, Then learn (as before was —_— at what time that 
ſtar cometh to the meridian, and ſo you ſhall have the hour of 
che night. : 
Suppoſe for example, the xo of February you finde after this 
manner the Swans tail at the meridian, under the Pole, defiring 
hereby to know the hour of the night at that time, The tight 


Bs theſe rables of fixed ſtars, and right aſcenſions of the 


. aſcenſion of the Sun for that day you ſhall finde as before tobe 


22 hours, 14 minutes, whereto you may adde a minute or two 
more (becauſe that ſar will come to the meridian very late in the 
evening) ſo making the Suns right aſcenſion 22 hours, x6 mi- 
nutes. 'The right aſcenſion of that flar in the ſecond table of 
fixed ſtars, you ſhall finde to be 20 hours, 30 minutes, From 
which (becauſe now you defire to know the time of that ſtars 
Coming to the nether part of the meridian) you may ſubtraR 12 
hours, and there all remain 8 hours 30 minutes. To this 1t- 
mainer (becaule it is lefſe then then the Suns right aſcenſion) 
adde 24. hours, and from the ſumme (32 hours, 30 __ 

uo» 


of finding the Latitude, &c. 


ſubtra& che right aſcenſion of the Sun 22 hours, 16 minutes, ſo 
there ſhall remain xo hours, 14 minutes, the time of the night 


ded, 
Cunar. XLELEELW 


of finding the elevation of the Pole, by obſervation of 
the Pole-ſtar and Guard, 


Etides the wayes already ſpoken of to finde the elevation 
Br the Pole by the meridian altitudes, and declinations'of 
the Sunne and fixed (tars in general : there hath been alſo 

uſed another way more ſpecial, by the height of the pole-ftar, 
when the fore-guard is fituate from it, either towards the Eaſt, 
Weſt, North or South, or elſe upon the middle points berwisc 
theſe principal, as upon the Northeaſt, Northweſt, Sourheaſt, 
and Sourhwelt points. Of which way, as it hath been hitherto 
publiſhed and uſed, I muſ} for the preſent onely give the Mari- 
tex warning that he truſt not to it, being yery erroneous, and 
ounded upon two falſe poſitions. The one is, thar the diſtance 
of the pole-(tar from the pole is 3 degrees 3o minutes, which by 
oken and exa&t obſervation is found to be at this time not above 
2 degrees, 48 minutes. The other is, that the equations or al- 
bwances to be added to, or ſubtrated from the height of the 
le-ſtar, to finde chereby xhe height of the pole, are made the 

for all latitudes. 

But having already ſhewed ſufficiently how to know the la- 
tude almoſt at any time of the nighc, by the fixed ſtars in the 
former tables, I hope to be the ealdlier excuſed for finding a faulc 
herein, and not amending it at this crime, and that ſo much the 
cher, becauſe that (according to | ep made in the firſt 
Edirion of this Book) I will now ſhew the meanes how by 
dblervation of the poke-ftar and guards , to finde preſently 
the height of the pole ; not onely when the fore-guard is in 
ome one of thoſe eight principal pofitions before-mentioned, as 
the manner hath been hitherro ; but in any other poſition allo, 
and at any time of the night, when the pole-ftar and guards 
my be ſeen, and that without any allowance or abate- 
ment, giving or taking by addition or ſubrraQtion of any E. 
quation, in regard of the pole-{tars being higher or lower then 
te Pole. All which , beſides divers other pleaſant and pro- 
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The deſcription of 4 


firable concluſions, may eaſily be performed by means of an 
Inſtrument by me diviled, which may not unfidly be called 
the - I , the deſcription and uſe whereof here fol- 
Jowetn, EE Er nd We {> 


CHAP, XXXV, 
The deſcription and parts of the Sea-Quadrant. 


His Quadrant conſiſterh of many parts, whereof ſome 
may be called principal, and ſome lefle principal, 

| Fr ovine? 
| he principal parts of this Quadrant are the Sc 
x midiameter thereof, and the Arch, 

The Semidiameter I call the freight ſquare Ruler, 

The arch,1 call chat part of the Quadrant that is made crook- 
edlike a bow. 

The leſle principal parts are the double box or focket,/and 
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the S ea-Quadrant. 


The double box or ſocket hath two {quare holes made crofſe- 
wiſe thorow ir, in ſuch ſort that the arch and  ſemidiameter of 
the Quadrant may be firly put thorow them, the flat fide of the 
one paſſing cloſe by the flat (ide of the other, By means of this 
double crofle ſocket the arch and ſemidiameter of the Quadrant 
are ſo to be joyned together, that the two angles made by the 
hollow fide of the arch, wich the ſemidiameter, may be equal 
each to other, 

The fights or vanes are either fixed or moyeable, 

There be wo fixed fights ; che one greater, the other leſſer. 

The greater fixed fghr is faſtened upon the double ſocket, 
and hath a narrow flic cuc through the nudt thereof, 

The lefler fixed fight is faftened to the end of the arch of the 
Quadrant, and hath a ſinall heht-hole boxed thorow it, even 
with the end of the Arch, | 

The moveable fights are three in number ; whereof ro are 
to be moved up and down upon the arch of the Quadrant, as 
need ſhall require for obſeryation. The third is to be put on, or 
taken off that end of the ſemidiamerer of the Quadrant where 
the center is, which center is ſhewed by the little round hole bo- 
red oyerthwart thorow the midft of the thickneſſe of the 1{quare 
Ruler, neer che end thereof ; which Rules we called the Semidi- 
2meter of the Quadranr, | 

Thisfight (whenſoever it is to be uſed) muſt ſo be put on up- . 
oh the end of that Ruler, that the flat fide thereof (which muſt 
be ſet towards the arch of the Quadrant) may divide the fore- 
faid round hole eyen by the midR thereof, the ſharp edge of char 
ſight ariſing perpendicularly from the very midſt or center of thax 
hole ; which is alſo the center of the Quadrant, when the 0- 
ther end of the ſquare Ruler, or Semidiameter thereof being pur 
into his ſocker, is thruſt fo far, forwards, that the end thereof 
cometh to be even with the fore-end of the ſocket. 

» Two fides of the arch of the Quadrant, that is to ſay, one 
of the fraight or plain ſides, and the hollow fide thereof are divi- 
ded into go degrees, and every degree into 6 parts, each part 
conteining 10 min. and upon the ſtraight fide of the Quadrant 
there be figures ſet to every fifth degree, and that in-rwo ranks 
or limbs ; che one beginning from that end of the arch, where 
the ſmall fixed Hghc is placed ; the other beginning and procce- 
ding from the other end of the arch, where the Nocturnal is to 
be faſtened or pur on, that ſo the number of the degrees and mi - 
A ef oieie; -- 4:01; nutes 
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HE: © Cutes might the eaſilier be reckoned from cither end of the arch, i © 
as nced ſhall require. nul 

CHae, XXXVI, 
Th 


Of the Notturnal or Night-atal. 
J* NoRurnal containeth three circles ; thatis, the hour 


circle, the day circle, and the pole-ſiar circle, p 
The biggelt of theſe circles (which is to be faſtened 

to the end of chearch of the Quadrant) I call the Hour« 

circle, and it is divided into 24 hours , and half hours, with fi- 
oures ſet to every hour, for the cafier reckoning of them, 


Next withia this is the Day-circle, or circle of dayes, becauſe it - 
conteineth the dayes of all the moneths of the year ; which "P 


daycs are ſignified by the ſmal diviſions round about, at the cir- 
cumference of this cixcle. Every fifth day hath his ſtroke drawn " 
a little longer then the reſt, chat ſo any day you defire may the | 
ealilier be tound. The ſma] diyifions contein but one day apiece, n 
The lines ſhewing the beginnings and endings of the moneths - 
are drawa ovcrthwart the whole breadth of this circle, The be« 
ginning of January is known by the two lines drawn neer toge- " 
ther overthwart this circle z whereof one ſheweth the end of 
the moneth of December, and the other ſheweth the beginning 
of the moneth of January, which is marked with wo pricks, 
Pebruary is eaſily known in this circle, becayſe ic hath but one« 
ly 28 dayes. March is by the little pole-ſtar circle : and fo all 
the reſt of the moneths may eaſily be known by their order. Wy 
Upon the center of this arch (which repreſenteth the Pole of the 
World) there be two Indices faftened : the longer of them may 
be called the Guard-Index, whereto a ſhort pin is faſtencd un- 
derneath, which ſerveth to ſet this Index right upon the place of 
the middle Guard in the day-circle, by putting ic into the fmal 
hole that there is made in that circle, The ſhorter Index reach« 
ing from the center of the day-circle, unto the limb or circum- 
ference thereof, that is divided into- dayes, may be called the 
Day-Indes. 

This ſmal circle placed between the center of the day-circle, 
and the moneth of March, may not unfitly be called the Poles 
ſtar circle; becauſe the diſtance of the center thereof, from the 
center of the day-circle, is anſwerable to the diſtance of the pole- 
ſtar from the Pole ; which at this time I haye often found by 
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exact obſervation, not to be more then 2 degrees, and 4$ mi- 
cures, 


CHae, XXXVYII. 


The uſe of the Sea-Quadrant : and that firſt in obſerving 
the height of the Sun , looking onely by the ſight 


at the center, to the Horizon at Sea, 


Urn the center of the Quadrant towards the Sun, o as 

| the ſhadow of theVane or fight placed ar the center may 
fall upon the hollow fide of the arch of the Quadrant: 

then looking thorow the litcle heht faltened in the end 

ef the arch of the Quadrant, lay the upper edge of the fight pla- 
ed at the center eyen with the Horizon, and at the fame inſtant 
ler one that (tandeth by, mark diligently upon what degree and 
minute of che Quadrant, the edge of the ſhadow coming from 
the ſaid edge of the hght, falleth : for that edge of the ſhadow, 
upon the hollow fide of che arch of the Quadrant, ſbheweth the 
height of the upper edge of the Sun. From this therefore ſub- 
ng 16 minutes, and lo muchalſo as is anſwerable to the height 
of your eye above the water (in ſuch ſort, as I have ſhewed in 
the uſe of che Crofle-ttaff, in the x5 Chapter of this Book) and 
{you ſhall have the apparent height of the Sun above the ue 


Horizon, 
Cuare. AXAVIIL 


How with this Quadrant to obſerve the height of the Sun, 
with your back turned towards the Sun. 


even Wirth that end of the Quadrant where the little hehe 
is fixed, Then looking thorow the {lic which is made tho- 
row the midſt of the middle fight that is faſtened to the 
louble box or ſocket, turn your back toward che Sun, and lay» 
's the edge of the vane at the center even with che Horizon, 
tup, or put down the arch of the Quadrant, till the upper 
Woe of the ſhadow of the broad moveable fight, placed even 
ith the upper end of the arch of the Quadrant, agree juſtly 
th the edge of the fight or vane my at the center. Then 


reckoning trom che upper end of the arch of the _—_—_— 
OWI.» 


CG" the edge of one of the broad moyeable fights or vanes 
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The deſcription of 


ro the height of the eye above the water, as before is ſhewed in 


downwards, ſee what aumber of degrees and minutes you finde 
at the upper edge or end of the ſocket, through which the Qua. 
drant moveth , adding alwayes thereto two degrees, for { 
ſhall you have the height of the Sun (if you abate trom. hence 16 
min, for the Suns ſemidiameter) and the ſurpluſſage anſwerable 


the former Chapter, 
Cn ar. XXXIX, 


How to obſerve with this Quadrant, the height of the Sun, 
or Star, looking both to the Sun or Star, and to 
the Horizon. 


Quadrant at ſome even number of degrees, as at 10, 20, 
or 30, &c, And ſetting the end of the ſemidiameter 0 
the Quadrant, where the ceater is, co the corner of theeys 
(as you do when you obſerve with the Crofle-flafte) lay 
edge of the ſight even with theupper edge of che Sun, and moye 
the necher moyeable fight up or down, till the upper edge there 
of lie even With the Horizon. Then fee how many degrccs an 
minures are conteined between the upper edges ot both inz1r 
from which abate as before x6 minutes for the Suns ſemidiaw 
ter, and the ſurplus anſwerable to the height of your eye abon 
the water: fo ſhall you have the apparent height of the Sun 2 
boye the true Horizon. Bur when you obſerve the height of ar 
ſtar, lay the upper edge of the upper ſight, even with the mill 
of the (tar, and from the number of degrees and minutes co 
reined berween the upper edges of both ſights, abate onely t 
ſurplus anfwerable to the height of your eye above the wat! 
and ſo you {hall have the true height of che Rar. But here | 
: mult be remembred, that before you obſerve the Sun or ſtar al 
ter this manner, you mult finde out the eccentricity of your 
in ſuch fort as I have ſhewed in the x 5 Chapter of this bock 
which eccentricity you muſt adde to the diftance of the center 
the Quadrant, from the end of the Semidiameter where you | 
your eye : for fo much as che ſum of this diſtance and eccentt 
city amounteri unto, ſo much mult you thruſt forward the for 
end of the ſemidiameter of the Quadrant beyond the further ea 
of che ſquare ſocket thorow which it is pur, that fo the center 
your eye may be brought to the center of che Qyadant. 


Qu the upper edge of the uppermoſt moveable fight of the 
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Cna7. Ai 


How to find the het ght of the Pole, by Obſervation of the 

Pole-ſtar and Grar da, without gtuing or taking any allows. 

ance or abatement, at any time when the Pole-ſtar, the 
Guard, and Horizon may be ſeen, 


He long Index of the No@rrnal (which I called the 
[ Guard Index) being fixed upon the place of the middle 
Guard in the day-circle and the NoQurnal being pur 
upory the end of the arch of the Quadrant, placing alſo 

the end of the Semidiamter to your eye, as before, and holdin 
the Quadrant upright, with the NoCturnal cowards the Pole- 


far, till the Diameter of the Semicircular hole of the Pole-ftar 


circle lie (by eſtimation) zquidiftant from the Horizon, both 
ends of the Diameter being level or of like height one with ano. 
ther, and ſo keeping the Pole-ftar ſo neer as you can ouefſe, upon 
the midſt of that Diameter, and the fiducial line of the Guard- 
Index upon the Guard, move one of the moveable fights of the 
Quadrant up or down, till the 'edge thereof lie even with the 
Horizon. Thus therefore the Pole-ſtar lying upon the midſt of 
the Diameter, (that is, upon the center of the Pole-(tar circle) 
and the fidueial line of the Guard Index upon the Guard, and the 
edge of the fight even with the Horizon; the number of degrees 
and minutes from the end of the Quadrant (where the NoQur- 
nal is placed) to the edge of rhe fight, adding thereto five de- 
orees, that is, the diſtance of the center of the No&urnal from 
the end of the Quadrant, ſhall be the height of the Pole; ſaving 
that you muſt abate (as before) ſo much as is anfwerable to the 
height of your eye above the water. 


To know the Hour of the Night by the Nofurnall, 


Nd the | oint of the ſhort Index (which we called the Day- 


Ladex) being. firlt fer to the day of the moneth, fſheweth in 


the Hour-circle the Hour of the night, at the time of your Ob- 
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SIMON STEVIN his Errors, 2n blaming me of er- 


ror inmy Tables of Rumbs. 


= ® Efore I end this Treatiſe, I think it meet to 

ſay ſomething for ſatisfaction of the courte- 

ous Reader, concerning ſome faults that 

| Simon Stevin of late prom, to find in 

my Table of Rhumbs, publiſhed in the 

former edition of my Book of Errors in 

Navigation, For not long fince,there came 

forth a great Volumne of Mathematical 

Remembrances ; gathered and ler forth by the ſaid Stewin, con- 

cerning ſuch points of the Mathematicks whercin that worthy 

general count Mavrice of Ngſſaw hath for thelte many years ſpent 

his ſpare hours : whoſe example I wiſh that more of his rank 

weuld follow, for the better inabling them to the diſcharge of 

their duties, In this Volunine Stevi» going about to ſhew di- 

Lid.4.Geeer» yers wayes for the making of the Table of Rhumbs, cometh in 

page $5* the ſecond place tothat way which I have already ſhewed in 

this dook, chap, 9. p4g+127. Which although he acknowledgeth 

to be molt eahie, and hnds no fault with the demonſtrated ground 

_ thereof; yer he ſaith - Tables of Rhumbs made accords, to 

Luodam VI- that way, * have ſoine fault ia them : but we ſhall (1 make no 

yo deborant ſe@ 1 bt) find a ercater fault in his ftault-finding. Though I never 

ens tu, Nulls / D D | 

ne habes vitia2 durſt preſume to imagine I could fer forth any thing without 

im} haud nonſome fault, It ſuſhceih me if the faule be fo little that it cannot 

Jortaſſe mins- ſenſibly be diſcerned ; which I hope I ſhall hereafter ſhew. But 

"a Stevin doth here give us occaſion to expe his Tables of Rumbs 

For otherwiſe tat ſhall have no fault in them, * though now he excuſe himſelf 

he {ſhould nor that he had not leiſure to make them. Yer in the mean time he 

have blamed ſhould have dong well ( in my opinion) to bear with the faults 

—_ for Na” 1 mine, except they were oxeaterthen he hath yet ſhewed any, 
ving ſome fault . . © ; 

db them. ſeeing he bath hin conteat (for want of berres to ſerye his turn) 

to furniſh out thirty Pages of his book in Foho, with my Tables 

of Rbumbs : beſides (ix other pages which he hath filled with 

my Table for the true dividing ot the Meridians in the Sea Chart, 

under the name, I confefle, nor unficly, of The Table of Colle- 

fed Secants, Which in this book 1 call CF Table of Lati- 

tndes, c, though he lomething miſtake the manner of making 
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the ſame ; {uppoling it to be made by continual Addition of the li 
Secants of every teach minute, whereas indeed I added together | 
the Secants of every ſingle minute ( as he might have ſeen in the 
Page immediately going before) whereby that Table is more ex- 
a& then if it had bin made to tens of minutes only. But to re- 
turn to the fault he findech in my Table of Rhumbs , de quo (be 
{aith)i” aeZoÞyouias Appendce preſſins ediſſeram in his Appendix 
or aGdirrament concerning the Rhumbs, he ſhewerh by what 
kind of tryal he found lo much fault as he ſpeaketh of in that 
Table, _—_ pcoof of the fourth Rhumb, which he might ca- 


fily do by Addition only, without any Mulciplycation or Diviſi- 

on ; becaule there the whole Sine and Tangeat of the Rhumbs | 

angle, (that is 4.5 degrees) are equal, and this _ he maketh LY BD. 
according to his firlt way for the making of the Table of IE fs 
Rhumbs, pag. 93- and 94. Lib. 4. Geogr, by the ſolution of a OR 
right angled Spherical Triangle, wherein (bcide the right angle) 0 

there is given the. angle of the Rumb, with the fide adjacent to 3 $' 
both thoſe angles, As inthe Triangle R QX having given the = 


angle at Q_ being a right angle and that at R 45 degrees, with 
the fide R Q, xx. degrees he findeth the fide Q X 59. minytes, 
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59+ ſeconds, the Latitude of the fourch Rumb tor one deoree of 
Longitude. Then drawing X C Paralle] to QP, fo that CP nay 
be cqual ro Q XK, he rclolveth in like maner the Triangle Y C X 
ſupoling the angle at C and X% zqual to thole at Q and R and 
the fide. X C, 2qual to a degree of the Parallel at that Latitude 

9. minutes 5 8. leconds, (bur more truly 59, ſeconds) whereby 
he findech. the fide C Y (in like ma ner as before) 5 9 minutes, 
57+ leconds, (but more truly 58 ſeconds) which added to Þ C, 
59 miputes 59 ſeconds, ſhall make P'Y 1 degree, 59 minures, 
56 ſeconds, as he faith; but more truly it ſhould be x degree, 59 
migures, 57 ſeconds, the Latitude of that Rumb for rwo degrees 
of Longitude :.and thus heprocedeth in all the reſt, till he come 
to 78 degrees of Longitude, (where he faith | he found the La- 
tirude of that Rumb to be 61 degrees, 26 minutes, my Table 
having no more but 6x degrees -14 minutes, and {@ the diffe- 
rence of Latitude arifing to no more then 12 minutes; for ſo great 
a Longitude as 78 degrees. And yet he faith, Certis rationibus 
cognorat, he certainly Knew that the crue Latitude muſt needs be 
lefle then 61 degrees, 26 minutes, Which was to him no ſmal ar- 
oument, that my Table of Rumbs came very neer the truth, 
though it hit not the nail on the head (as they ſay,) Surely there- 
fore Malter Srevin might have eaſed me of ſome trouble, and 
have ſaved himſelf ſome labouz and* reputation, both; if he had 
ſpared his pains in ſecking to find fault with me for ſo {mall a 
matter, whereby Navigators could incur neither dammage nor 
danger, although mine error were ſo much as he ſuppoſerh, For 
(in the praQtife of Navigation) what inconvenicncie can ariſe to 
the Sea-man by ſuch ao error as ſhall cauſe him to goe wide cf 
his courſe no more then'12 minutes, in ſailing (o far that he mult 
firſt alrer his Longitude 78 degrees, and his Latitude, 61 degrees 
and more ? but the truth is upon due trial, (yea even according 
to Stewviny own Way) this error will not be found ſo much as 2 
minute; and to aflure my ſelf and others thereof, I took the pains 
to 2xamine throughout the ground of my Table of Rumbs, tha: 
is, the Table of Latitudes, or colleRed Secants before ſer down, 
newly calculatirg the ſame twice over for every minute, with 
the help of two Calculators, alwaies comparing their Calculations 
together, that when any difference chanced bertwixt them, they 
might (trill find and amend there fault (if they chanced to make 
any) before they proceeded any further therein; and by compat- 
ing theſe newly calculated Tables with my former, 1 could not 
any where find ſuch difference as could breed any ſenſible error, 
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Then ſomething to fatisfie Maſter Srewins deſire (becauſe he ac- 
counceth not his Table of che $8 Rumb taken our of eAppian, 
exact enough, ſhewing only how many minutes and ſeconds of a 
degree of the Equinoctial, one degree of each Parallel conteineth 
for every half degree of Laticude,and that not truly ſoretimes,as 
1 have tried, I have therefore newly and more exaQly calcula- 
ted fach aTable co minutes, ſeconds, and thirds, and that for c- 
very xo minutes of Latitude, I made alſo the like Table, to ſhew 
how many minutes, ſeconds, and thirds, of one depree of the 
EquinoQtial, anſwer to Io minutes of each Parallel for every 10 
minutes of Latitude, By the firlt of theſe Tables, I made trial 
what Latitude the fourth rumb would haye at 78 degrees of 
Longitnde, proceeding as Stevir did by whole degrees, accor- 
ding to his viſt way of making the Table of Rumbs, and found 
the Latitude not much above a minute lefle then his (viz) 61 
degrees, 24 minutes, 4.4 ſeconds, which difference might partly 
arile from the imperfection of the foreſaid Table of Appian, 
which it ſecmeth he followed in his calculation. Then by help 
of the ſecond of theſ: Tables, I made the like triall for every 10 
minures of Longitude,and fo found the Latitude of that Rumb ar 
78 degrees of Longitude to be 61 degrees 15 minutes, 42 ſe-. 
conds, 40 thirds which allo muſt needs be greater then the true 
Latitude thereof at thac place, by the very ſame reaſons whereby 
Stevin ſaith, he knew certainly that the true Latirude was leſle 
then 62 deorees 26 minutes : ſo then the true Latitude of thar 
Rumb for that Longitude , mult needs be lefle then 6 x degrees, 
15 minutes, 43 ſeconds : therefore by Srevins own rule more 
ficly applyed, my Table of Rumbs accounting that Latitude to 
be no more then 61 degrees 14 minutes, ſhall not erre ſo much 
as two minutes, Yet indeed mcreexactly it would rather have 
been 61 degrees 15 minutes , for to ſet it down more ſcruple- 
oully (according to the way I then followed in making that 
Table) ir ſhould be 6x degrees, x4 minutes, 41 ſeconds. But 
the truth is, I did not then purpoſe, nor care to be fo curious, 
thinking it would be ſuſhcient, if my Table of Rumbs erred not 
any where ſo much asa minute in the Latitude of any Rumb; 
which by this triall already made, I afſure my ſelf they doe not. 
Wherein alſo I am the more confirmed by the like triall I 
have made of the firſt Rumb (-ounted' from the Meridian) 
though Simon Stevin in his ſolemne demonſtration continued al- 
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moſt in three whole pages in folio (wherein he profeſeth that 
the ſcope or mark he aimeth at, is to demonſtrate that my Table 
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of Rumbs is erroneous) would make the world beleeve that m; 
Table errecth above rwo minutes in the Latitude of that Rumb, 
before I come to ſo little as two degrees of Longitude. But the 
truth is, he much miſtakech the matrer, the error being indeed 
in bis own grofle manner oftriall, much more then in m 
Table : for working after his owa way by whole degrees, as he 
doth, it falleth out even ſo as he faith, that the Latitude of thar 
Rumb for two degrees of Longitude will be aboye 2 minutes 
oreater then my Table hath, Bur it he worke the very ſame way 
by ſixth parts of degrees, or tens of minutes, he ſhall find bur 
little above halfa minute more then is in my Table of Rumbs, 
Nay moreover, if it ſhall > him at his leiſure to take the 
ains to make triall hereof co every fingle minute, he ſhall nor 
d ſo much as one {ſecond more then my account giyeth, For 
following the yery ſame way that he preſcriberh for the crue ma- 
king of the Table of Rumbs in his aoZoHgouies Appendice pag, 
154. I5F- and fo calculating the Latitude of the firlt Rumb for 
every fingle minute of Longitude, the Latitude of that Rumb for 
twe degrrees of Longitude, ſhall be found to be not ſo much as 
10 degrees © minutes 14 ſec. 46 third. which Latitude accor- 
ding to my manner of making my Table of Rumbs. is not ſo lits 
tle as x0 degr. o min, 13 fec. 47 third. differing not ſo mich 
as one ſecond from the former, Bur according to M Stevens ac- 
count by whole degrees, it ſhould be xo degr. 2 min. & ſeconds, 
exceeding the truth of both the foreſaid accounts almoſt two 
migutes in Latitude, before he be come to ſo little as ewo deorces 
in Longitude, and fo groſlely erring himſelf, whilſt he too unady- 
ſedly,and without juſt — indeyourcth to publiſh to the world 
my ſuppoſed errors, Which 
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teſtly appear, eicher to him, — 
or 4 « 41m that ſhall be |=_|_=* Lon: |_ Latitude 
diſpoſed to make zriall, as 1 [© (£7m7 ſee} jpr-m: gr. mi-ſe.th. 
have done, I have hece ſet |] 2.5 738 +37 
down the particular account OY Tr 
hereof in the Tables following. 04 32 1 
The firſt table accounting by whole degrees,as Joo 4 i 72 16 
Stevin doth, ſhewerh the Jatit. of the firlt rumb |— ..2£ 
for 2 or.of long.to be LO-gr.2mMe6 ſec, Whereas | r 20 Þ-+ wo, 15 
the ſecond table accounting by tens of migutes, [1397 31 22 4 
ojveth it to be no more then 10 gr,o m.34 1.40 TETY wy 
th.And the third by fingle min, finds but x0 gr. |: 018 044 


om, 14 1,45 this, 21 fourths, | By 


|S S\ 


Cee ee Ee er RE <> I oe I ———_— 


—_— - _— - _ 


—_ <_——— _ 


OD —C—_——_—— — - 


© ©1400 © 0 ©1© O10 ©1© I os wy ©4z0o ed ak 


= Cee ere EN <> er ee 
———_ — — — - 


[oO O11 OO Clo Clo Cho © 


An anſiver to Symon ow, 


_ y ſingle minstes, By ſingle minutes, 
*® * firſt Rumbs. | "0 fir Rumbs, 
Lougit. [ Latitude. Longit, | Latitude, 
Deg.noi. LY. mi. ſec, th. four, Degr. mi, £7-mi. ſec. th. for, 
© no 5 x 38 25|o 312 35 47 48 2» 
oO 20 10 3 16 Fol] © 32/2 40 49 8 18 
0 32 IF 4 55 10] © 33/2 45 Fo 25 F6 
o 42 20 6 33 25jo 342 5o yr 44 4 
o go 25 © 1x. 30) 0 35/2 55 53 © 27 
2 , © ali th. hee | bY 2nd: Þ.. 3 59] 
lo 2710 35 11 27 10] o 373 5 55 28 21 
lo $8] 49 13 4 49) o 38} 10 56 4o 17 
1,0 g9ÞÞ 45 14 41 gol © 3913 I5 57 50 4Þþ 
lo 10/0 FO 16 18 40] O 4013 20 F8 59 48 
lo 1110.55 17 55 1 © gqaijz 26 © 7 18 
[0 n2jx © 19 31 Iffo 423 31 1 14 3 
'0 i13ji* 5 21 6 55] © 433 36 2 18 22 
10 x41 10 22 42 4 oO 443 41 3 21 6 
lo I5[® 15 24 16 43] © 4513 46 4 22 » 
lo 16j1 20 25 50 47 0 46/3 Fr F 2x 26 
0 17x 25 27 24 15]O 473 56 6 19 3 
0 x18js 30 28 57 4Jo 484 1 7, 14 49 
,0 19s 35 30 29 1i2]o 494 6 8 8 45 
0 20t 49 32 © 4 o golp iz 9 © Fo 
o 21 45 "33 31 jb 51/4 16 9 5x © 
0 22] 50 35 T© 14o 92/4 21 10 39 14 
0 2318 55 36 30 160 53/4 26 1x 25 27 
io 24/2 © 37 » 58 28 28 © 54/4 31 12 9 39 
'o 2gj2 5 39 25 5g3]o 5y5[/4 36 12 5i gil 
E 2612 10 40 52 14 O 56/4 i 33 233 FF 
O 27/2 5 42 17 45j0 $74 46 14 9 53 
o 28|2 20 43 42 5]0 5834 51 14 45 37 
'0 29|2 25 45 F5 20| 0 59 + 56 15 19 11 
[0 302 30 46 27 30x ol 1 15 5o 29) 

4 


Rm ———— 


An anſwer to- Simon Stew. 


+30 jy By ſingle minutes, 
—_ By ſingle minutes, | Rumbs, 
| — firſt Rhmbs., . _ p_ — 
me — . itw, k 
Longits. | —_— G "_ rag Myr yr 
Degr.M- |g7- ward mand nets 6 6 9 
7 3/5 6 16 19 32 x 32f7 30 +9 
x 25 1x 16 46 14x 32/7 - ng 
6 IO 35] & 33[7 4 | 
« 35 n = 2 30] ® 34\7 53 6 43 Ls 
$ a 21 17 2 = "ad 
5 26 17 52 © 1 
! 6). 3x 18 $ 59 ES - —_ - 
ax - Ao Jo. a "4g iz IL 36 5} 
: . Dn Bn. $ x6 © un | 
— — 9 
16-4T--08- ET 
x | x0ſx 20 > 
Gl Oo” | 8 25 57 3 5 © 
115 56 18 55 20) T 41 o 510d > 
x 12/6 x 18 56 38] 1 HE - - S 
x 2x13/'6 6 28.55 2 SF | Rl 
| x 14/6 it x8 50 53, L 4 40 _ T J q 
Ji $$ 44 oy "8 22 5 ; 
$.| . xz6}6 2% 18 33 $9] } & EET 
& | 276 26 18 2x 23] 2 478 _ p | 
EE oo 
x 10 | 5 
L ig6 36 17 46 46| = 499 
x | 20/6 48 17 25 4 1 S— - = , 
2116 46 17 © og Z FL9 1 
1 2216 5x 16 31 28| = 52/9 20 _ _ 
x 23/6 56 16 © z31| x $53(9 25 , 
L 24l7 " is 26 23| x ' 54/9 —— —— 
x 25/7 6. 14 49 4|2 55|9 35 
L 7 IX 14 S 34 x $69 49 25 5 
i 27,7 16 13 24 48] 1 57/9 45 23 | 
L 28/7 21 12 37 41] x F899 50 20 _ 
r 29/7 26 1t1 47 13] x Fol 55 17 37 | 
I a4 31 10 53 24! 2 01100 14 45 2 
A Table 


| 


ITT EASE | EFETRSSTT n 
[ {2{ VT ESE EEE ESECEEEEREELESE]S UEVETTETTTT Tan THT oTTTITTRT. IS 
«/Si&[20000 00000[00000100000100000 OO Ohan neem near] ooo _— 
z a G8 = a i bo HN © TO ww FR _ - _ TE CEW_ 
| OSD TDENMBEEJEESEEEEME IIa DS L220 OE ROTH ADISS FETs 5 
= 159 KOO can oO Io 
I eee bono REECE EEEEES EES ne ſwrontlgonnewemanſognrmolronng| Iense 32525 
ow E *X 203% 5.99 292029 2020 199 29 9 2905 ©2955 |< 09x ns lo woonanlcnonaclnnnKknx erHrarnye] karat hh AnRGARtKE 
*|['8]106G00s 0 —S "G00 oF 
| THHS$+44 ©2882|89288[TET IH [SIETRY IHEECT [EREES ERS  ETERS $9 05H [EIT S RRSS 
| > {O0000 et 2 oo 
 [NIS!122222|nnnnnln nh cs ganonl monte] ern ſwonrinnſpops] th tr] gh 0 250 > 222 
i _ 5) - 'T) Oo = _ 
| |\$[$[$2%$28F] SJZEZR[EZTIETEEESEEEED POEEF FEGETEY EE SY TE GENE [SSCL ALA KEARS 
} £190000 00000 QO0O00O000 00000100000 oO GOOcvV oOoODoOOodgooOcoGgoeoOL A bet 00000]JoO00o00o09go0o 0 T'O.0 
= ay as AS ASA I + a [Iz CL YT. 
| 'S.V <RYIS ASE RS SIRNON $CS28ﬀ2 SAT CSS=ES m2 No gl g=18 oy KI -_ oy m_ 4. Ou 
w: =! % _ - - e4 oO BUG ww ee) = O GN 
£S\v|723323|[822225[22 net mon gſgomes[ſe oc mnrncotorfmes  nngns 2 DEV SLEEL| 20S 
£12 |'E SAS SS) ES GG PB SR I GIS DNS S500. I0000 EE EEE ECEESLSEEFEEF: —— [00952550 
AL T-T : 01000%00 o9S S 00Q9 o©000 
e\'s|'s ZIRTEC NET STI IS 28 REES 89,220 2938881©2882|STEHNE|EETERAITETR ISS S 
3 A © KKAr O. 
£0 SEFFEMEEEEHEEEEPBEEERERECEIECER ULIEES, 8% es a>255|5 TIRNN|RENDANDIDES 9.\.c2 
» f 2 pr =” 2 2” — —_ — WR 7 - re wwHg 
Is V{2DTOR SAW NA[AANNRIANDINIIETISN IEE TIVRI|[RSATITS] ARR aAR| mmanan wanga] KAAS « | 
28 £100000[00000[00000[00000J00000; C6000 00000J00000[0000c[00000[00000[00000 
| Wj; +». SD 1 =_ —— - _ BGtz, RE RG. E560 wv 
HAM 7 8h | DRY BS ERASE TI RELEASES, nbd Mhoenb eel boodecn =S|IDSZET|S OS LY SmDE| = by 
#1: © EC * ws rn + 1 Kr wwe 
SE£E|E|$2IINVIESS| SLLLE| SpIIDG 222.251 5222223) W&DSS|ULKKY) ARRAY, ty" e588 oor 
=] © ['E | > >$SS| $Sc>c0q. 2.c595m| aa 7500.0 050] 4G nao 0oSAaAo| SAAaAcS| ao oacoNc CEO DS & 0.60ﬀ 
_ 
» Dy TGO 0 OjOGOGq CC S ooo o 
2 |£1282281(192280821900G8, $2008183%- ESR I $82$819®238L][IT SISTERS 8 n$$9 
* © 
CBS FEEEEMEFFE-MEEEEE-E «| ERP Room Rao OoHID<DctMd ET Fby3Hff ek H6---: 
{go AAARAn TOTTE HEHE ET SEBETEIETH FTE ESCTSESS EEESST 
—IF- ' y — 7 7 ut —_— -— -— wu wo = = we _ ws 
IJ & 00000100000[00000ſ0D0000[ſ00000, 900 0c OOO cc OCOOO] OO OCOoOOou]OOOoOOOou] COOoogoh Oooeoeo 
) k ; *+ -1 ( Lops _ = % A ; _ 
S[2| © SEVE[EVDES! TEEDE JEET ELIT SGOOETAIETE, DERSE[FLSTE[SITES EGAN IH 
e | v] 0822S] 8280.5) $SSS0S| $2.05 122 2 20 20 = 100 2000 nah ———_——__ ©©Ooe vn wnSLs ran wnananaſauwww0d 
WW. WA Www Rwy WOW WWW] WWW”Ww wy EST WYOPYOPIPIWYOPYLYIOTOWW, WOSOCSOOWD] WUWUODEUNNMWEWWPUWH, HW UUUT], SS RUOWWWMR_wW 
APY ELLER 200.0.9| 00.000 D000, 000 00! $0000 00.0000 40 a0So] 46a ao SS 000| «A000 65 a0. 0 
<[s|288S8]©EZR&E] E288 [2200884 202] 2009 TIRES S CAE ELTERTEEE PR RR. E 20 
= = OODODODO} nn na aaenaean nmr] manga tw TB HH GoOULHnbMi db poo EL DnkNiGdKKkK A eRISOSOoae[ſ*< cs S0O S6A6AG0 


A Table of the eight Rumb. 


A Es 


An anſwer to Simon. Stevin, 
222 


— — — 
— O— ——— — 


m ﬀ- | . La mlon IF 
» HoLar; 1 lon diff. t, 107 

'r lon Aiffe ob dif | i — 

;Lat! \10 mi.lon Aiffe. ; . 


—— —— . th 
[—= e-th/| 'gron- mi ſe th \ſe.th 
' ſe:th ſexth\| \gr.m.\minſe-th. ſe. we nt 31 - 10/3 23 14] 1 39 
'gr.mi. m1 ſe-th Jexth 5010 6 24 20 1 26\|60 _— + 58 1 20 [70 20, 3 21 bt 
40 19/7 38 3ol T bf [50.10 23 9 I 20||60 20] 45 22 131] 179 30'3 20 17 = 
OLES, 7] 150 29 oY 39 1 21i]60 30] 4 55 56! 1 31 (70 40/ 3 18 38| 1 39 
40307 3618/1 5 no tbS$+ 4 3-t-#-1: [250,316 391139 
40 | 'FO 4 21: O a dat. — "m 
HT HHH HER El: 
140 50! 7 was | 0 617 361 4 49 22] 1 31} (7 IS | 1 357 
41-10] 7 31 41 - 4 ſoo #43 Sr 61 30 +4 ity - 44-7 8 44 1 39 | 
$4 4-H bb $$ ELLE 715937 4/T+ 
41 30 1 9 — —— |_— 43 13 25! 1 39 
28 13 Pods, 23 |51 5ol 4 32 [72 03 5 25 
41 49, 7 —_— 0, 610 46, 1 23 41 41] 1.32172 o [14 
Cen wes ol n'ns jt 50 ' 1 22 {62 of 4 2 [72 10) 3. 3 45 | 
A_<3 4-4. Fr 7 SS ir 0 HP: 72 203.3 516 | 
HA-REERH-H- [ry | | 
4230 7 222/11 - EET" I 23 |62 40 cnn 13 + 2.57 6 $ 
32 40' 7 20 11] 1 11] [52 40 | 1 23 (62 Oo] 4 2 55 25| 1 4t| 
EEEDIEY 2596 2391 65 [432413 31024411 - 
$3 0 7W49 11 ERTIES: r 33 j73 20/252 511 4p i 
> E 37] 112 8 18| I 24, 63 20 "—_ o'2 50 25] I +, : 
4 oe £47 #1 Bob + 099 nan] | 4 27 43] 1 34 4-H + x 
43 _ HA 3-30l 5 56 54 La 03  Þ$<4 9 134173 4 oÞ 4] 1 40 8 
0 7 15 14) 1.12 53'3 55- 39] 1-25] 65 qo 36| 1 33] [73 50 t 41; Y" 
, 43} 30 7 I 13 $3 4015 I 24 63 50 4 24 4 2 45 23 - 
via | 7: | 7 14 1] k 3 50] 5 54. 5 | 23 1| I 35] {7 2] 1 4 Ag 
3 499 7 I 12] 1535 I. 25] 64 0, 4 I 4 10) 2 43 4 | = 
M12 col 7 12 49 O' 5 52 40 4 21 27] 1 34 [7 —n—_ m8. 
> [43 5O 36 I 13] [54 6] I 24| 64 10; — 2] 1 40 T. 
Q [9 11 3 T'YT 29/ 2. 42 
= + io db + Mah. 41953} 1 34] 174 29) z C8. 
DEE EFF ERERA 
wi» 9 10, 4 Ol 5 48 25 416 441 1 3 (236 59) 1 41 * hs 
S-[14 29] 7 I 13] 154 3 l 25] 64 40 $012.30 F 
TEST BEIFLRE CER EH 2 
1 '1 14 I 26| 65 —_ | 2 6 1 42 | 
St MN: £714 bes 01.5 44 Mo 65 T0] 4 11 59 1 - 2] 243 4 I 41 W 
> [15-8 Y - IG} 5 42 43) ' 4 10 24| I 35}: O 14! 1 41 * 35 
= 2/ 1 14] [55 I 26| 65 20 1 35]/75 30/2 3 8 
- CE I | 55 20] 5 41 17) 26] '65 30] 4 8 49 0) 2.28 32] 1 4 3.85 
< 42+1H+ HF | 7 171 1.35} 75 4 26 51) 1.41 | 
= | 33] 1 14' |55 3 ; I 27] [65 49] 4 1 35} 75 50 2 LES. 
if P43; CECECMMTR 0225 91% | 
EIT SOLES 6 SEREERFS 
- 6 48] 1 157 56 -þ # hy > 66 10! 4 00 t 3676 20) 2 21 46 Þ* 
FHHTERTEERFERR 
4 17) 1 15 - 4 ' F 27]: 1 36] [56 | Bui = 
65 7 116 $þ 4&3 Caro 216 50 1 42 
EY — | 1 42 
| 6 cf at) —— 56 5ol 5 28 Is! 1 ne 7 $ 20} 1 37 77 ſ 218.56 +" 
Br EEE 
© 7 55) 1 17) (57 . I 28} [67 20] 3 2] 1 36 AS jE. 
162% LL), heb $41 db 6739349 3? DE F-[Þ-1 
l'', 3 — b © y | | 
Og 5 0007 $2054 1 29 46-4 þ-Þ+ EMESH-S:. 
EH Ar0[97 4 ſigapra IIS 4 -f-$-þ- 35 14 88 
6 42 47 8 of 51757;1 3 & 1 37] | 1 20) 1 42 | 
' I IS} if x G10 34 4 8 20, 2 — 
6H 118 Chb+ + T9 ElTH RT T o TIE 
6 38 53] 1 1: WILLING 68 39, 3 39 4- 1 37 78 4o) I 57 551 14 - iT; 
| 2 143 '88 7 
I 19] (58 30] 5 13 I +1-$-F#-1- 133 [738 50 1 56'12) 1 : 
14H: SHERI H: Er 
6 3457 1 6&5 9 1130 33 24]1 3 ; _ 91 
THE Een [HHH Dae Þ 
| 1 19{ (59 20l 5 t| |69 30: 3.30 79 40 I 47 38, 1:43) 
6 31 191} oO 5 431/13 , 28 I 39179 5.143 89 4: 
_ : I 2C| |q9 3 I 30, (69 40; 3 2 8179 59, 1.45 55.145 
. 6 29 aA $ 34 {326 5I} 1 3 HH 144 th 
« 20] 1: 20] |59 4 t| 1 30, (69 50] 3 3'89 © 1.44 
- += 1} t 19] x9 50l 5 SOLE o0:0'3 25 13) 13 Alable is « 
62540221 GO og oc 


An anſwer ta Stmon Stevin, 


Lavi.;vo m lon diffe. 


This Table of the eight Rumb, ſhewing the 


er. meſe. th. 'ſec th, Quantity of 10 minutes of Longitude” at every 
% 10/1 42 28 7 23] 10 minutes of Latitude, in-miautesſeconds,and 
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3] thirds of one degree of the EquinoRial, I 
4| rhought good here «to adjoyn for their fakes 
—E' that may peradyenture be defirous by them- 
i 33| ſelves to make triall of that I have before writ- 
| 1.43] ten, concerning the grofle and rude manner of 
1 43] examination, Which Simon Stevin uſeth, to 
1 44] make the world beleeye that my: Table of 
Rumbs is ſo much erroneous as he. faith, /and 
after his fafhion would ſeeme to- demonſtrate, 
And lelt any ſhould ſuſpeR that this Table al- 
ſo may be as faulty as Srevin would perſwade 
us the other is, I haye thought good here to 
ſhew the way how I made the tame, that if 
any liſt cake 1o much pains, he may either cx- 
amine and correc this if need ſhall be,or make 
a new one if he will, which may be done after 
this manner, and by this rule: What proporti- 
on the whale fine hath to the fine of. the Lati- 
tudes complement; the ſame proportion hath 
one fixth part of a degree of the EquinoRia], 
that is, 10 minutes, Which make 36000 thirds, 
| ro the number of the (ame thirds of a degree 
' of the EquinoQtal, contained in x0 minutes 
—. Lonoitude ar the ſame Latitude, which be- 
ing divided by 60, the remainder ſhall be the 
thirds remaining beſides minutes and' ſeconds, 
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and this firſt quotient being again divided by 
; 6O, the ſecond quotient ſhall be the minutes, 
| and the remainder thereof the ſeconds. For 


5, example, ſuppoſe you would find the quantity 
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; of 10 minutes of a degree inthe Parallel,whole 
Latitude is xo degrees; now the complement 
of this Latitude is 80 degrees; the fine whereof 
is 9848, 078, the Whole fine being 10,000, 
000: and as this whole fine'is to thie fine afore- 
faid,ſo is 36,oco(that is, the number of thirds 
#5! that are in ten minutes of the EquinoQal) to 
45! 35,453 that is,the number of the ſame thirds 
45] contained in ten min, of a degree of the faid 
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in the quotient 590 fer, and 53 thirds remaining, and 5g, 
divided again by go,the quotient is 9 m,and the remainder 55 
ſec So then, the quantity of ten min,of Longitnde at ten deor of 
Latitude, ſhall be 9 min. ſec,5 3 thirds 'of one degree of the 
Equinoctial. Aud thus was made the whole Table, 


The making of the Table of Rumbs, 


Table of the firtt Rumb next the Meridian, and all "the reſt may 
thus be made: As the whole fine, is to the Tangent of the Rumby 
angle with the EquinoQtial; ſo is one minute of the Equinoiial 
to the Lacicude of the ſame Rumb for one-minute of Longitude 
And {o is a minute of Longitude (found out by this Table of the 
eighth Rumb ) at that Latitude, to the difterence of Latitude, 
which added to the former Latitude, giveth the Latitude of the 
fame Rumb, for rwo minutes of Longicude: and again at this 
Latitude, 2 minute of Longitude (found by the fame Table) ſhall 
have the ſame proportion to the difference of Latitude; which ad- 
ded to the Ladcads of the fame Rymb for ewo minutes of 
Longitude, ſheweth the Latitude of that Rumb for 
three minutes of Longitude. And after this 
manner proceeding in all the reft,. 

may make up the 

Whole Table 
of Rumbs. 


Now by help of this Table of the eight Rumb, the preceding [ 


TH 


DIVISION 


OF THERE 


WHOLE ART 
N AVIGATION. 


H E whole Art of _ which teacheth us to 
fail by courſes and by heights, is divided into two 
rincipal parts z the Theorick, and the PraQick. 
, he Theorick reacheth the compoſition of the Sphere 
o the World in general ; and in particular informeth us of the 
wmber, figure, and motions of rhe Heavens, eſpecially of the 
higheſt moveable heaven, called Primwm Mobile, and of the 
tioch, eighth, fourth, and firſt heayen : alfo it ſhewerh us the 
uantity and fiuation of the elements, and principally of the 
arth and water , and the circles which are imagined to be in 
hat Sphere ; without the knowledge of which it is impoſſible 
) be a Navigator, The PraGtick part teacheth the making 
nd uſe of thoſe Inftruments which are uſed in Navigation, as 
amely the Aſtrolabe, the Croſle-ſtaffe, the Sea-compaſſe, and 
be Dial, with the Regiment of the Sun, and of the ſtar, the rules 
fthe Moon, and of the Tides, the declaration of the Sea-chart, 
id other things appertaining hereunto. 
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CHnrae. 1, 
The Definition of the Sphere, 


4 Sphere is a ſolid or maſſie body, without hollowneſſe, 
A perfetly round ; in the midit whereof there is a 
prick called the center, by which there paſſerh a cight 
liae, named the Axtree, and the points where this line 
endeth upon the ſuperficies cf the whole body are called Poles, 
becauſe upon tlem the Sphere is moyed. , 


Cnrae, II, 


That the whole IVorld is a Sphere, 
A ND foitis evident that the whole frame of the World 


wherein we live. is a Sphere ; beivy as 1t is {olid, fo that 

in the whole World there is no empty place : ailo itis 

perfeR'y round upon the vpper Superticies of the highs 
eſt heaven : and 1t hath in the very mid(t a certain point, to Wit, 
the center of the earth,-by which we-do imagine a right line ot 
Axtree , to paſle from one pole to another, upon Which the 
World is moyed about from Eaſt ro Weſt, - « 


Cnrae. III, 


| Of the diviſion of the Sphere. 
T HE whole Sphere of the World is divided into two 


arts or Regions ; the Elementary and Celeſtial. The 
Elementary part or Region hath four parts : the ful 
whereof is the earth, which together with the element 
of water (which is the ſecond) mketh one perfe& Globe : and 
round about buth theſe are two other elements, namely,che Ait 
and aboye that the fire, which filleth the ſpace berwcen the Air, 
and the Sphere of che Moon : of which Etements (by verwe d 
the heat of the Heayens) are made and compounded all cortw- 
p:ible things in the world. 

» The c<leſtial Region conſifleth of other ten parrs : the fil 
whereof is the Sphere of the Moon ; the fecord the Sphere © 
Mercury ; the third, of Venus ; the fourth, is che Sphere > th 
% —_ | « ml " 
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Sn ; the fifth, of Mars ; the ſixth, of Jmpiter ; the ſeventh, 
of Saturn; the eighth, is the Sphere of the fixed ſtars, which 
is called the Firmamenr ; the ninth, is the Cryſtalline heayen 
and laſtly, the renth and higheſt, is the Sphere, called the Pri 
mum mobile, that is, the firli or higheſt moveable heayen. That 
which remaineth, called the Empyreal heayen, becauſe it bath 


no motion, cometh not to be conſidered on in the Art of Na- 
vigation, 


A Figure wherein may be ſeen the C _— of 
the whole Sphere of the World, | 


Crap, 


| 


& | 
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Crae, IV, 
Of the motion'of the Heaveus. 


He number of the Heayens is known by the motions obſet- 

ved in them, which are ten, diftin& one from another. For 
the Moon moyeth her proper and peculiar motion in 27 dayes, 
and 8 hours, which is one Reyolution : Mercury, Venws, and 
the Sun faniſh their motion .in-one year, which <ontineth 365 
dayes, and almolt a quarter of a day : Aſars tunnerth his courſe 
in rwo years; Jupiter in twelye years; Satwrs in thirty years; 
the eighth Sphere (according to the opinion of ſome) in ſeven 
thouſand years ; the ninth, in five and twenty thouſand, and 
eight hundred years : and the tenth, in four and ewenty hours 
almaſt, Which ten motions are reduced unto three qe ps 
the firlt is that of the firſt moveable upon the rwo ends of the 
Axletree, which are called the Poles of the World from Eaft 
to Welt, turning about again unto the Eaſt in 24 hours : and 
this Sphere, by the force of his motion, carrieth about with it all 
the other lower Spheres in the ſpace of 24 hours, Hewbei, 
they move alſo the contrary way with a ſecond motion, whichis 
from Welt to Eaſt, upon two other poles diſtant from the firſt, > 
bour three and twenty, and an half ſuch parts, whereof the 
whole compaſle of heaven conteinerh three hundred and fixty. 
And this ſecond motion is accompliſhed in each of the lower 
Heavens, in divers fpaces of time, as is before ſaid. The third 
motion is proper to the eighth Heayen, wherein the fixed ſtars art 
placed ; which motion is the cauſe that the diſtance of the poles 
of the firlt motion, from them of che ſecond motion doth yary, 
being ſometimes greater, and fometimes lefſe 


Caae, V. 
Of the Figure of the Heavens, 
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The Principles of the Sphere, © 


are of this Figure, and we ſee the ſame likewiſe in thoſe thinos © 
which are bounded by themſelves ; as it is mavifeſt in drops of 
water, and all other liquid things, 


Crae, VI. 


That the Earth and Water make one perfet Globe. 


—_— is nothing that ſheweth more cleerly that the earth and 
water make one round Globe, then the ſhadow which they 
make in the Ecliples of the Moon ; which ſhadow we alwayes 
ſee to bea part of a circle. For if the body, which is the cauſe 
of the ſame ſhadow, were three-{quare, or four-ſquare, the 
ſhadow it ſelf alſo would appear in the ſame faſhion. Wherefore 
the ſhadow of theſe two bodies together, being round, it is.ma- 
nifeſtthat they are round allo, El 


Crnuae, VII, 


That the Earth is in the center of the World. 


Ne-fign-we -have to be aſſured, that the Earth is in the 
mid& and center of the World ; namely, thac whereſoc- 
yer we are upon the face of the earth, we alwayes ſee one 
half of -the Heavens, the other half being hidden out of our 
Moreover, the iars (in what part of the Heavens foever 
be) cither w-che Eaſt, Weſt, or South, we ſee that they are 
alwayes of the very ſame bigneſle, Whereby we mayeafily pet- 
ceive, that they are alwayes equally diſtant from our fight : and 
whereas they move round aþout it, it followeth, that we are up- 
on the center of that body, on whoſe ſuperficies the ſaid Rars 
deſcribe their circles. 


Cna?e, VIII, 
The whole quantity of the Earth, 


" & Nd albeitthe Globe of the:Earth and Water, compared 
with the Spheres of the Stars, is as it were a center or 
prick ; yet being conſidered by it ſelf, it conteinerh inthe great- 
eſt circle thereof 6300 common Spamſh leagues, Which 4 
man may eaſily perceive, by ag rwo ſuch points or i 
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_ South Pole, And fo that part of the world which is between 


of the earth, as are under the fame Meridian, and which difter 
in diltance one from another ſo much as one of thoſe parts is, 
whereof the compaſle of the whole world conteineth 360; and 
it is found both by Navigation at Sea and alſo by travel on 
land, that the two foreſaid points are diſtant each from other 17 
leagues and an half : of which leagues, each one conteinerh 

000 paces, every pace 5 foot, eycry toot 16 fingers, and eyery 
Gager 4 grains of barley. 


CHnae, IX. 


Of the Equinottal Circle, 


Eing to treat of the Circles of the Sphere of the World, the 
Bu which offereth it ſelf co be ſpoken ot. is the EquincCtial 
Circle ; by means whereof we do know in what parc of the 
World we are: and in it, in the Sea-Charrt ate placed all theſe 
points or degrees of Longicude. and from'it the Laticudes are ac- 
counted, So that the EquinoCtial is a Circle which divideth the 
World into two equal portions, and is equally diftanc every 
where from either of the poles. And ir is called the Equino- 
Rial Circle; beeaule that when the Sun paſleth uyder ir, upon the 
11 of March, and the 13 of September, it maketh the day e- 
qual to the night. The knowledge of this Circle in the Art of 
Navigation, doth help us to find the Latitude or diſtance from 
the Line ; and from this Circle are reckoned the declinations of 
the Sun in the regiment thereof, And alwayes thoſe Charts of 
Navigation which are cicher univerſal, or half univerſal, have 
this Equino&ial circle, drawn with a great red line, which pal- 
ſerh by the beginning of the account ofthe degrees of Laticude. 


CHae, X, 
Of the Poles of ” the World, 


' A ND here it is to be noted, that one of thoſe two Poles, 

'from which the EquinoRial is equally diſtant) which is al- 
wayes in our fight, (becauſe ir is continually above our Horizon) 
is called the Pole-artick, the Septentrional, or North Pole. But 
che other oppoſite-pole (which we never ſee, becauſe iris under 
our Horizon } iscalled the Pole-antartick, and the Meridional, or 


the 
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the E Equinoial and the North pole, is called the North part . 
and that which is from the EquinoCtial to the Sourh pole, is call 
ed the South part, | 


Cnae, XI, 
Of the E clipt che line 


He EquinoCtial circle is divided into <qual parts by an- 
other ciccle called the Ecliptick, whereof one half is 


berween the EquinoCtial and the North pole, and the 
other half berween the Equino&tial and the South pole. 
And that part thereof which is furthelt diltant from the Equi- 
noRial, is diltant from che fame about 23 degrees and an half, 
And becauſe the Sun moveth in this circle without departing 
from it, hereof proczed the Declinarions thereof. And this cir- 
cle in all parts is pr diftanc from the Poles of the ſecond mo» 
tion, Which are called the Poles of the Ecliptick, And through 
this circle the Sun is continually moved by his propper motioa 
from Eaſt to Weſt : by means of which motion ſomecimes he 
fech under rhe Equinoxtial, and at other tinies departeth from 
it, both towards the Norch and towards the South : and the 
quantitie of his greateſt diſtance 1s about 2 3 degrees and aa halt: 
and ſo much is the diflance of the Poles of the Ecliptick, from 
the Poles of the EquinoQtial, And albeit this circle is not drawn 
in the Sea Chart, yer is it in tome ſort repreſented in the Table 
of the Suns Declination, which are gathered from the motion 
which the Sun maketh under the Eclipnick, 


CHa Þ- XII, 
bf the Declination of the S'un. 


T He motion of the Sun under the Ecliprick, is the cauſe 


of his Declination : which is nothing elle but the dai- 
ly ſwarving or Declining of the Sun from the Equi- 
noRial line. And this Declination when the Sun is un- 
der the Equino@ial, upon the eleventh of March, and thirteenth 
of September, is nothing at all : ſo likewiſe upon the rwelfth of 
June, and twelfth of December, the Declination is at the grea- 
teſt, And albeit this orcateſt Declination be now in our time a- 
bout three and twenty degrees and an half; yer hath it at other 
EE. > T. times 
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times been found otherwiſe, by reaſon of a third motion proper 
to the eighth Heaven : but it alwaies keepech berween 23 de- 
orees, 28 minutes; and 23 degrees, 53 minutes, From hence 
therefore we doe infer,that ar divers times it is meet to make new 
and divers Tables of the Declination of the Sun. 


Cnae. XIII, 
Of the Colures, 


hefe are two Circles of the Sphere,eicher of which dividerh 
| it into two equal parts : and they are called Colures, be- 
cauſe that in the revolution which they make, by force of the 
Primnm mobile, they doe not ſhew themſelves wholly unto us; 
ſo as we may ſee all parts ofthem. One of them is called the 
EquinoRial Colure, becauſe it pafſech by the Poles of the World, 
and the points where the Ecliprick cutterh the Equino Rial; and 
when the Sun by his own proper motion commeth unto it, he 
maketh the day and the night equal, and dividerch the Winter 
from the Spring by che one part; and by the other, Summer 
from Aututane;at which times the Sun hath no declination at all, 
The other is called the Solſtirial Colure, becauſe it paſſech by the 
Poles .of the World and of the Ecliptick, and by the poiuts 
where the Ecliptick is furtheſt diſtant frog the EquinoQtal. And 
when the Sun by his proper motion commeth unto it, in the one 
part ir maketh the _ day, and the ſhorteſt night, and divi- 
deth the Spring from the Summer, and hath his greateſt Declina- 
tion towards the North : and being in the other rt, the Sun 
maketh the longelt night, and ſhorteſt day, and divideth Win- 
ter from Autumne, and is in his greateſt Southerly Declination, 
Theſe two Colures are noted in the Table of the Suns Declinati- 
on becauſe the Equino&tial Colure paſſech by the two points, 
where there is no Declination at all; becauſe the Sun is undet 
the very EquinoRtial circle; and the Solltitial Colure paſſeth by 
that place where the Sun-hath his greateſt Declination, which 
isin 23 degrees and an half, or thereabouts, 


CHaP. XIV, 
Of the Meridian carcde. 


He Meridian is a circle drawn by the Poles of the World 
(which are all one with the Poles of the EquinoQiial) on 
"1%; In , y 
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and by the poinr direQly over our heads called the Zenith. And 
it is called the Meridian, becauſe that when the Sun by the mo« 
tion of the Prin.um mobile commeth unto this circle, it maketh 
mid-day,and then he hath becn running his courſe from his rifing 
till he come thither, juſt ſo long cime as he ſhall be running from 
thence to the place of his ſetting. The Zenith is a point in the 
Firmament, placed direQly over our heads. And itis to be no- 
ted,that when the Sun is in that Circle, it hath the greateſt alti- 
tude above our Horizon, that it can poſlibly haye the ſame day : 
by this and the Declination, we come to know how far we are 
diſtant from the Equino@tial, either towards the North, or to- 
wards the South, And hence it is, that the height of the Sun in 
Navigation is underftood onely for that height which the Sun 
hath. when he 1s in this Circle, And fo the height of the Sun 
ſhalle that part of che Meridian, which is contained between 
the Sun and our Horizon, This Circle in the Scea-Chart is repre- 
ſented by all thoſe lines which are drawa from North to South. 


Crnare. XV. 


Of the Horizon. 


TR Horizon is a Circle which divideth that part of the 
Heayens which we ſee from the refidue which we do not 

ſee : and it isproperly that Circle by which, according to 
our fight, the Heaven feemeth to be joyned with the water, 
whea we are at Sea, withour fight of any land. This Horizon is 
of rwo forts, namely, right and oblique. The right Horizon is 
that which they have that live under the EquinoQtial, which 
paſſech by their Zenith ; and therefore the Equinoctial line or 
circle fallech perpendicularly and right acrofle with their Horizon, 
and both the South and the North Poles are in their Horizon, 
The oblique Horizdn is that which chey have chat Jive not 
direQly under the EquinoGtial ; for unto them the EquinocCtial 


. dividech the Horizon obliquely, and not right acrofle : and one 


Pole is alwayes above their Hotizon, and the other is beneath 
their Horizon,an1 cannot be ſeen. This Horizon is repreſented in 
the Sea-Chart by a certain imagined circle, whoſe center is the 
point where our ſhip is From which center are imagined to pro- 
ceed unto the (aid circle 33 lines, which reprefent the 32 winds 


or rumbs; which alwayes are drawn in our Sea-Compaſie: which 
K k likewiſe 
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likewiſe in a little peece of paper doth continually repreſent unts 
us,both by day and night, the whole Horizon, with his 32 di- 


vilions, 
: CRuAT.. XYL 
Of the 32 Winds. 


His right or oblique Horizon is divided into 32 equal 
Nd by 16 lines, which ——_ Rumbs : and they cut 
themſelves in the point where we ſtand : of which rumbs, that 
which paſſerh by the points where the EquineRtial beginneth and 
endeth (which are where the Sun riſeth and ſetteth che xx of 
March, and the 13 of September) is called Eaſt and Welt; and 
that which cutceth it right acroſle, is named North and South, 
And the four extreams or ends of theſe rwo lines, are diftant 
upon the Horizon one fourth part of a circle, and they make 
four quarters. Every one of which quarters being divided in 
the midſt, do make four other poincs : and that which falleth 
between the North and the Ealt, is called North-eafi ; and that 
between the North and the Welt, North-weſt; that between 
the Souch and the Eaſt, South-eaſt ; and that between the 
South and the Welt, South-weſt, And fo the Horizon is divi- 
ded by four lines or rumbs, itito eight principal winds, noted in 
the Sea-Chart with black lines. And if *you divide every orc 
of thoſe eight parts in the midſt, you ſhall have other cight lines, 
and other four rumbs, which in all are x6 winds, And each 
one of rheſe hath his name compounded of the names of thoſe 
principal winds, which are on either fide thereof. As for exam- 
ple, that half winde Which is between the North, and the North- 
ealt. is called North-north-eaſt, and that which bloweth be- 
tween the Eaſt and the North-ealt, is called Eaſt-north-eaſt ; and 
that berwezen the Ealt and the South-eaſt, Eaſt-fouth-eaſt , and 
that between the South and the Jourh-eaſt, South-ſouth-eaft y 
and that between the South-weſt and the VVeſt VVelt-ſouth- 
welt ; and that berwceen the V Velt and North-wclt, Welt-north- 
welt; and that between che North-welt and the North, North- 
north-weſt, And theſe are noted in the Chart with oreen lines, 

Froally, if you divide eyery one of thete fixteen winds in the 
mielt, they will yield you other 16 wi.ds, and will amount to 32 
winds in all, Which 16 laſt mentiored, are drawn in the Sea- 
Chart with red lines, and axe by the Spaniards called quarters of 
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the eighth firſt and principal winds : and eyery one of theſe 
ls called by che name of that principal wind which is next it, to« 
gether with an addition of the word(By) and the name of ano« 
thex principal wind which 1s next unto it, As for example, of the 
rwo quarter-winds which fall next the rumab of the North, that 
which leth towards the North-eaſt is called North and by Eaſt; 
and that which falleth towards the North-welt, 1s called North 
by Weſt. So likewiſe of thoſe two winds,which blow next the 
Nort!s Caſt, that cowards the Norch is called North.eaft and by 
Nort}: + ard that towards the Eaſt, North-eaſt and by Eaſt, And 
aficr the /2me manner you may name all the reſt, 


The Figure of the Sea-Compaſſe, and of the Horizon, 
dinded into 32 Winds, by 16 Rumbs, 
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But here is to be noted, that there is differente between the nn_—__ 
Rumb and the Wind, becauſe a Rumb is one dire& line conti- | the 
nued with two contrary Winds, - thc Rymb of North & _— Wind: 
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and the Rumb of Eaſt and Welt, And fo when we will name 
the lying of any Coaſt, we will fay, that it lieth North and 
— Or Nort and þ Eaſt, and South and by Weſt. But the 
wind is ane line of thoſe 32, into which the Horizon is divided; 
and it is one part of thoſe two which together are called the 
Rumb. And ſo we ſay, that Land lieth from us rowards the 
South , or towards the South and by Welt, or towards the 
Sourb-louth-welt, &e, 


Cyay, XVII, 
Of the two Tropicks., 


Efides the fix Circles above-mentioned, which ave drawn 
upon the ſyperficies of the Sphere of the World ; there are 
other two Which the Sun deſcribeth with the motion of the Pris 
»um Mobile, about the 12 day of June and of December ; 
of which rwo Circles that which the Sun deſcribeth the 12 of 
Jane, from the time of his riſing, till the time that he riſerh the 
day following, is called the Tropick of the Summer Sun-\tznd- 
ing ; or the Tropick of Cancer : for the Sun having departed 
from the EquinoCtial, and increaſing his Declination towards che 
North, when he cometh to deſcribe that Circle, for two or three 
dayes it ſcemeth,that he cometh no neerer to our Zenith, nor de- 
parteth from the EquinoGtial one day more then anocher : but 
from thence forward he goeth back, diminiſhing his Declinati- 
on, till he come to the EquinoQtial ; and croſſing the ſame, he 
ooeth on the other fide, increafing his Declination until the x2 of 
December, upon which day, from the time of his riſing, till he be 
come about to riſe again the next morning, he deſcribeth ano- 
ther Circle, called the Tropick of the Winter Sun-ftanding, of 
the Tropick of Capricorn ; for the Sun being departed from the 
Equinoctial, and increaſing his Declination towards the South, 
when he cometh to deſcribe that Circle, it ſeemeth for two ar 
three dayes, that he returnerh not one whit towards the Equino- 
Rial, nor goeth further from our Zenith one day more then 0* 
ther ; but from thence forwards he commeth back again,dimi- 
niſhing his Declination, till he be returned to the EquinoQial, 
and from thence towards out Zenith, Theſe rwo Circles in Sea» 
Charts are marked with two great rec lines dxawn from. Eaſt to 
Weſt, which lie on either fide of the EquincRial, being diſtant 
from thener abous 23 deg aps 3p balk, Apd whergſoeres our 
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ſhip be in any place between theſe rwo Circles or lines, we ma 
in lome time of the year take the Sun in our Zenich, at which 
time it maketh no ſhadow at all being then jalt 90 degr. high 4- 
bove our Horizon, But they which are without the faid two Cir. 
cles or lines, ſhall neyer haye the Sun in their Zenith, becauſe ir 
caunot come to the height of 90 degr. above their Horizon, 


Cray, XVIIL 
Of the Parallels 


TX parallel Cirches are thoſe which afe in all parts equally 
Giftant from the EquinoRtial. And theſe Circles may be in- 
hace berween the EquinoRial, and the North and Sourh Poles; 
and 18 the Sea-chart ſome of them are repreſented by the lines 
which are drawn from Eaſt co Weſt. And two of theſe Circles 
xe the two Tropicks of Cancer and ( apricorn, which are the 
bounds of the Suns greateſt Declinations, Likewiſe all thoſe Cir- 
cles which the Sun and the fiars in Heaven do by the metion of 
the firſt or higheſt moveable heaven deſcribe from Eaſt to Welf, 
ae parallels, and ſerve in the Sphere to ſhew the Latitude. And 
when a ſhip faileth in the ſame height of the pole,then ſhe failerh 
na parallel and runneth alwayes Eaſt or Weſt, Which manner 
of failing we uſe at all ſuch times, whea we find our ſhip in the 
itight of that land, to which we are going, 


CHar, XIX- 
Of the Degrees. 


[Me one of theſe Circles is divided into 360 equal parts, 
which they call degrees, and every degree is divided into 0- 
ther 60 equal parts, Which are called minutes : which degrees 
and minutes,are the common meaſure that we uſe in Navigation, 
when we make any account in the Heavens, either in taking the 
height of the Sun and Rars above the Horizon, or in meaſuring 
he diltance from our Zenith to the EquinoRtial. Theſe degrees 
ae marked in a line drawn from North to South in the moſt ya- 
cant part of the Sea-Chart, This line in general Sea-Charcs is 
divided into 90 parts, Which are counted (beginning at the 
EquinoRtial line) from one to ge, both Northwards and South- 
wards. And in thoſe Chazts which are nox general, this line hath 
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The Equinoc- 
tial is called 
the lines be- 


ſuch diviſions as it is capable of, according to the largeneſſe of 
the Chart, beginning ro make account from the EquinoQial, 


Cruae, XX- 
IVhat 1s meant by Longitude and Latitude, 


T He Longitude of any place is a part of the EquinoQial, 


or of ſome other parallel contained berween two Meri- 

dians, whereof one paſſeth by the Canary Iſlands, and 

the other by the place given ; but if neither of the faid 
Meridians paſſe by the foreſaid Iſlands, iris called reſpedtie 
Longitude. And this reſpeRive Longitude is called in the Artof 
Navigation the diſtance or length of the right line; which is de- 
termined or bounded by two other right lines running North and 
South ; of Which two, the one paſleth by the Port or Hayen 
from whence we ſer fail, and the other by the place where ou 
ſhipis. And fo ſhallthe diſtance of theright line be the part of 
any right line whazſoeyer running Eaſt and Weſt, comprehended 
berween the two foreſaid right lines extended North and South, 
The Latitude of a place is a part of any Meridian whatſoever 
contained between two parallels, whereof one is the Equinodt- 
al, and the other the parallel of the place given. This Latitude 
the Mariners do call the Diſtance from the Line ; uhderſtanding 
by the Line,the moſt principal of all others, which are drawn it 


canſcir is the the Chart, that is, the EquinoRtial Line. They uſe alſo to cal 
principal ofall ic the heighth, which is as much to fay, as the heighth of the 


others which 
are drawn in 
the Chart» 


Pole aboye the Horizon, And fo the Diſtance from the Equino- 
Rial ſhall be a part of any North and South Line contained be- 
rween the EquinoRtial and any line running from Eaſt to Welt 
which paſſeth in the graduation of the Chart, by the ſame degree 
of Latitude in which we find our ſelves to be, 
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| Arr of Navigation. 


El Vhereinis handled the Practick Part, ſhewing 
BB the makinganduſeof the principal [nſtruments 
belongingto this A T, 


Cnare, I. 
The making of the Aſtrolabe, 


X O know the Latitude or diſtance from the EquinoRtial 

line there are required five things ; Whereof any one be- 

| ing wanting, we cannot poſſibly finde out how far we 

are diſtant trom the {aid Line, And theſe are, the Aſtrolabe or 

Quadrant, the height of the Sun, the Shadows, the Declination, 
the Regiment or Rules of the Sun, 

The Aſtrolabe is to be made after this manner : In the midft 
of a round plate or table of merral or wood, being ſmooth and 
phin every where, and about a finger thick, you ſhall take the 
center A, wherein having placed one foot of your compaſles, 
you ſhall with the other draw as great a circle as conveniently 
you can in the ſaid Table, And within this Circle muſt be drawn 
wo other Circles, the one diſtant from the other about che 
breadth of a graia of wheat, and the third muſt be diſtanc 
from the ſecond twice ſo much as the ſecond is from the 


fc, 
And 
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And your Ruler being laid juſt to the center A, you ſþal 
draw the line B A C, which divideth every one of the three cit 
cles into two equal parts. And putting one point of your com- | 
paſſes (ſtanding open according to the length of the line BC) up-M | 
on the point C, where the orearcſt Circle is divided by che line 
BC; with the other point, you ſhall draw aboye the point D 2 
part of a Circle, and another under E, And then putting ors 
foot of the compaſles thus oper.ed upon the poixt B, you ſhall 
draw other two parts of a Circle, which will crofſe the firſt in F 
and G, And your Ruler being laid co F and G, you ſhall dra 
the line D E, which muſt paſſe by the center A, Then lertie Wl 
Quadrant D B be diyided into 3 equal parts, and every ry of 

en thoie 
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choſe into three other parts, and each of thoſe nine into two, and 
_= one of thoſe 18 into 5 ; and fo the ſaid Quadrant ſhall 
be divided into 90 equal parts or degrees, Unto which de- 
grecs ſhall be placed the numbers belonging to them from x to 
5, between the ſecond and the chird curcle, beginning from B 
and ending with go at the point D, Then let there be made at 
the point D a little hole upon che line D E, through which may 
be put a little ring, or ſome ſtrong riband or [tring, and you 
ſhall make a knot thereon, whereby your finger may cake hold: 
and the Aftrolabe hanging by chat hole, you ſhall put through a 
ſlender threed with a plummerf lead, (hich may hang quite 
under the Afſtrolabe ; whizh threed. if (While the Aftrolabe 
hangeth immovrable) ut f4l jult upon the lineR E, then is the 


Aſtrolabe well reQtified { If 1 or. you muſt contpue cutting off 
ſom* thing, and Yi. tiat tide towards Which the-thred 
h 


doth fall, varil it h«tp ever with the forefaid line \Then muſt 
you draw upon a Ry{ler of «| e lame marter, (being a 
cer and an half broad , the right ine H I along throuj 
midſt of the breadth thereot : which Ruler ſhall be ma 
the tame faſhion that here is ſer down, cutting away from one 
half of the length half of the breadth, alwayes ſaving whole the 
line HI. And fo likewiſe ſhall you cut oft along the half of the 
length on the contrary part, halt of the breadth ; ſo that the 
bne H I may remain whole on that fide alſo. And neer to the 
ends of the ſaid Ruler. you ſhall fer two little ſquare Vanes of the 
breadth of the Ruler in the midſt ſtanding upright, the very 
mid{t of both Vanes being placed upon the line H I. Through 
the centers of which two Vanes ſhall be made two little holes, 
both which muſt ſiand my over the line HT, and in equal 
diftaace from the upper face of the Ruler, This Ruler by a hole 
bored thorow the midſt thereof, ſhall be faſtened upon the faid 
Aftrolabe through another hole of the bigneſſe of that in the 
Ruler, at the very center A With a nail, which may be made 
faſt with a Jictle pin, as is to be ſeen in the figure, 


Caar. II, 
Of the herghth of the Sun, 


O take the heighth of the Sun, you muſt totdrhe Aſtro- 
labe by the ring or knot D, un your letr hand : and curn- 
ing your right ide to che Sun, life up che Ruler with your 

"7. | righe 


— 


The Shadowes. 


right hand, cill che beam of che Sun entring by the hole of the 
uppermolt Vane, doth allo pierce thorow the hole of the ne- 
thermoſt Vane. And then note the degree and part of the de- 
oree which the line H 1 doth touch, for that is the heiehth of 
the Sun above the Horizon 3 which if ic be the greatelt heighth 
that the Sun hath that day, it will reach us how far we ate di- 
{tant from the EquinoRial. This greateſt heighth is to be taken 
at mid-day, liftir.g up the uppermott Vane, till we be affured that 
the Sun ceajerh co rife any higher, but beginneth to fall again, 
Then note that greateſt heighth, and keep it for the making of 
your account of the Laricude by the Sun, 


CHAP. IIl. 
Of the Shadows 


He ſhadowes beirg compared with the Sen, may be of 

three 11:3 , for at high noon the ſhadow falleth exther to+ 

waids that part of the World .@ which the Sun declineth, 
or towards the contrary part, or elſe we make no ſhadow at all, 
The ficlt and ſecond forr are, when the heighth of the Sun is 
lefle chen 90 degrees, and the third is, when ic is uſt 90 degrees 
high. The firlt is, when che Sun keepeth his courſe on the 
North fide of the Equinodtial, which is from che xs of March 
to the 13 of September ; and likewiſe when the ſhadows tall 
towards the North of the Compaſſe : or when the Sun runneth 
on che South fide of the EquuinoRnl ' which is from the 14 of 
Seprember to the 10 of March) and the ſhadows likewiſe fall 
towards the South of the Compaſſe : and this is when the Sun 
and the ſhadows go both one way, The ſecond is, when the 
Sun coming towards the North, the ſhadows are caft towards 
the Souch of the Compaſſe ; or when the Sun is on the South 
fide of the EquinoQtial, the ſhadows fall towards the North; and 
this is, when the Sun and the ſhadows are diftering. 

T he rule of the ſhadowes is, that we look well ro the lower 
Vane of the Aſtrolabe, when we are taking the height of the 
Sun at noon : For if the line H1 fall dire&ly upon che line of 
the Aftrolabe D E, then we have no ſhadow, becauſe the Sun is 
in our Zenith 90 degrees high. Bur if the line HI fall not 
the Ime D E. you muft mark towards what part of the World 
the lo wer part of the Ruler doth decline from the poinc E; which 
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dowes fall Northwards, But if it decline towards the Souch of 
the Compaſſe, thea the ſhadows fall Southwards, os 


Cauae, IIIL 
Of the Regiment and Rates of the Sun. 


Hen you know the part or parts of the Sun and ſha» 

dows and de'ire by che Sun to know how far you ate 
dittart from the Equinoctial, you have five rules : The firſt 
wherect ſhewerh in what part of the Heavens the Sun is, that is, 
whether he be North or South from the Equinc&ial at the time 
of your objery-nton. The ſecond teacheth what account we 
arc;orake of the Sur, wlen he cafteth no ſhadow, becauſe he 
is in our Zenith. and is *-u. d it. che Aftrolabe to be juſt go deg. 
high. The third is of che account to be made by the Jun, when 
gaking che heighth chere-f 1n lefſe then g0 degy, it maketh a 
ſhaow a: t1gh noon, and bath no Declination, becauſe is is ut» 
der the Equir»& al. The tcurth is, of the account that is to be 
made. when the Sun and che ſh adows aze both one way from 
the lire. The fifth is when the Sun and the ſhadows are diffe- 
ren! on. beirg towards the North, and the octier cowards the 


South, 
The fiſt Rule of the Sun, 

From» the 12 of MH rh, to che 13 of September, the Sur 
mnmanech on the North fide of the Equinoftial, And from the 
— 10 of Marych he geeth on the South fide 
the 


The fecond Rule of the Sun. 


When we obſerve the Sun in 90 degrees of heighth, we muſt 
fee what degrees and minutes of Deeiination the Sun hath the 


ſame day: And chen we may fay that we are fo much diſtant, 


from che Equino-tial towards that part of the world ro Which 
the Sun declineth. 


T he third Rule of the Sun. 


When the Sun is leſs then 90 degrees high.tf chere be no De- 
Cination the ſame day,then ſo much as ir wamreth in he:gth of 90 
degrees, ſo much are we diftant from the EquinoQini, towards 
that parc of the world cowards which the ſhadow falleth, 
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The fourth Rule of the Sun + 


When the Sun and the ſhadowes are both towards the ſame 
part of the world, we muſt note how much the Sun wanceth of 
go degrees in heighth; And that which it wanteth (being added 
to the Declination of ch> Sun the ſame da ) is our juſt diltance 
from the Equino&tial towards that part of the wotld to which the 
Sun and ſhadowes decline. 


The fifth Rule of the Sun. 


When the Declination of the Sun and the ſhadowes be diffe- 
rent, we multadd the height of the Syn unto the Dechracion 
which it hath the fame day: And if thy Sun amount to go degr, 
juſt,” then are we under the Equiyo&tal line : bur if it exceed 
90 degrees, we are ſo much diſtant from che EquinoGtial towards 
that part of the world wherein the Sun is. as that excefle or 
overpluſs commeth to, And if the heigth and Declination added 
together come to lefle then go, look how many degrees and 
minutes you want of go, ſo many are you diſtant from the Equie 
noctial towards that part to which the ſhadowes fall. 

And here is to be noted that we mult likewiſe make account 
of the minutes, becauſe they may be both in Declination, and in 
heigth, and fo alwaics 1n thar Dechnation where we ſhall find 60 
minutes, we muſt make of them one degree And if in taking the 
heighth we find half a degree beſides all the whole degrees, it 1s as 
much as 30 minutes,and one third part of a degree is 20 minutes, 
one fqurth 75 minutes, one fifth part x2 minutes, and one fixth 
part T0 minures. 


| Cnae. V. 
Of the Declination of the Sun, and of bis Tables, 


TW Hart wee may know what uſe to make of the five fore- 


faid Rules of the Declination of the Sun, we areto 
note, thar the year (which is the time of the Suns mo- 
tion from any point of the Ecliprick till he return again 
to the fame point) confilleth yor alwaies of an equal number of 
days, For bifides 265 days 1t containeth almolt one quarter of 
a day: bur the year which we commonly account containeth 365 


6ays 
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days in common years, and in leap years 366, It was therefore 
needfull tro make foure Tables of rwelve moneths apeece (Wwhere- 
of the three firlt contain 365 days, and the fourth 366) and in 
ſuch fort to diſtribute che Declination of the Sun among them, 
that you may make account of the Declination which is wantin 

to the” Sun at the end of 365 days, for lack of thoſe (ix hoursal- 
molt which the Sun wanteth to come unto the point, from which 
it departed ar the begining of the year : and allo of the Declina- 
tion which reſulteth in the fourch year, becauſe ir confiſterth of 
366 days, at what time it cometh to recover that which in the- 


three former years it had loſt, Therfore to know art all times 
which of the foure Tables we ought to make uſe of, I will ſer ' 


down a Rule whereby you may know whether the preſent year 
be leap year, or whether it be the fiſt, ſecond or third year af> 
ter the leap year, 


And the Rule is this, that taking from the years df our Lord . 


(which run in our comnion account) the number of 2600, if 
the remainder thereof be an even aumber, and half of the remain» 
der an eyen uumber, then that year is leap year : and if the re- 
mainder be even and the half thereof odd, then that year t& che 
ſecond year after the leap year, Burif the remainder of the' years 
mmbred be odd, we muſt try the year next going before, to fee 
whether the remainder thereof. and half the remainder be even 
numbers, for then the preſent year 1s the firlt after the teap year. 
And if the remainder of the year going before beeven, and the 
halt chereof odd, then the preſent year is the third year after 


the leap year. 
How the Declination of the Sun may be found out. 


Now to know the Suns Declination every day, we mult look in 
that Table which anſwereth to the preſeac year, and ſeeking the 
morerh in the upper part of the page, and the day of the monerh 
wherein we would know the Declination, in the column which 
deſendeth towards the left hand ; righc over againſt the ſaid day, 
and under the title of our moneth, we ſhall find two numbers; 
one of degrees, and the other of minutes; which are the Dechna- 
tion of the Sun that day. towards that part of the world which 
the firſt Rule of the Sun doth teach, 
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Cruar. VL. 
The Equation of the Suns Declination 


need not much to make any Equation, in the 

Table of the Suns Declination, becauic that in thoke 

moneths the Declination of one day differerh very liz 
le fr om the Declination of another. But atall other times ot the 
year we ought to make ſome kind of Equation to know cilely 
our height, or our dittance from the Equinoctial, This Equatiun 
is to be made after this manner: You mult ſubtract the Dcciinaticy 
of the Sun for the prelent day from the Declination of the diy 
wuſt be coun. following, oc contrariwiſe (ſubtract alwaies the lefle our ot che 
red in the E- greater) and the difference, or remainder ſhall be multiphcd by 
quinoQial be- the kagues which our ſhip hath failed from the Meridian of 
tween the me- London, and the produ@t of the mulciplicacion mult be di vided 


E i] Hey which fail in the mo neth of [une and December 


—_ m by * 7200 m__— which are contained in the counpaſle of he 
But ir were Whole earch : then (if you bave failed Weliward, the Qotien 


berter to find muft be added to the Declinarion of the Sun that day, it it be 
pr Tn from the 1x of arch to the x2 of June or trom the x; of 
> hr 360 September to the 12 of December : or it mult /if the ſhippe ailo 
deerees are to hath failed VVeltward) be ſubtracted if you find it in any other 
thar difterence time of the year, except in the daies of the Equinetizume, for then 
lo is _— this difference is known by taking the Declination of the preſent 
rn He day with that of che day following - but if you be to the Ealt- 
Equation defi- Ward from the Meridian of London, you mult doe conariwile, 
red, ſubtraQting cye faid Squation where before you added ur. 


In flead of the Table of the Suns Declination here inſerted by Roderigo Si 
morano, uſe-the Table before ſet down from the 17 4 page, to the 180 page. 


Cnae, VIL 


Faure examples for the plamer declaration of that which is 
fard before. 


An example of the ſecond Rule. 


took the height of the Sun with my Alirolabe at noone, and 
found the height thereof to be jutt go degrees. Firlt there- 
fore 1 took from 1608, the number of 1600, and their re- 


| N the year 1608 the 15 of April, fuppoſe T was failing. and 


| — 


Rules of the Sun. 


main 8 whick remainder being an even number, and foure the 

hait chereof being eyen alſo, 1 fay the year 1608 is the 

year. And fol gee unto the fourth year in the Table of the 

Suns Declination, which is leap year, and under the moneth of 
, Wl 4144, over againlt the x5 day, I tind x3 degrees and 25 minutes 
; WY 41 {econds : —_— chat I am diſtant trom the Equino&ti- 
+ © 2! cowards the North x 3 degrees and 26 minutes almoſt, becauſe 

it is betwen che 1 x of March and the 1 3 of September, uu which 
ſpace fallech the 15 day of April. | 


The ſecond example of the third Rule. 


In che year 1602 vpon the 13 day of September, admit 1 
tooke the height of che Sun, and found it in my Aftrolabe to be 
70 degrees and an half : and chat in the Table of Declnatiog 
belonging to rhe ſame year, upon the forelaid day of September, 
I found that the Sun had no declination, bur that it was under 
the very Equino&Qial line, Now becauſe the degrees of the 

ight which the Sun wanteth of 90 are 19 and an half, I ay 
har Iam ſo much diſtant from the EquinoQtial toward that part 
of the world unro which the ſhadow fallerh, 


Example of the fourth Rule. 


Upon the 13 of AMay 1609 ſuppoſe I took the height of the 
Sun be hs in Aſtrolabe, Ar an it to be er and 
tree quarters. Now becauſe 1609 is an odde number. I gee 
hack to the former year of 1608. and 1 find (according to the 
Rule of leap years) the year 1608 is leap year; and hence 


| judge thar the year 1609 is the year next following the leap 
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ear, 
Then I go to the Tables of Declination belonging to the firſt 
year after the leap year, and under the moneth of ſay againſt 
the x 3 day, the Suns Declination is found to be 20 degrees, 41 
minutes, x5 ſeconds ;and becauſe that from the 1 x of March to 
the x3 of September the Sun keepeth his courſe ro the North- 
wards of the EquinoRial, having marked the ſhadow ar midday, 
I ſee that the lower vain of mine Aftrolabe, lookerh to the North 
of the Compaſle, and {o 1 by chat the Sun and the ſhadow aze 
oth one way. Then T look for the height which is 85 degrees, 
} three quarters, ſo that ir lackerh ot go degrees four degrees 
ud one quarcer, Which is fifteca minuces, Theſe fous tr and 
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An example of the fifth Rule. 


Upon the 17 of Oftober 1609 Whichis the firlt year after 
the leap year) the Sun now going his courſe towards the South, 
ſuppoſe I took his Altitude in 50 degrees and one third, And 
when I took it, the tower vain of mine Attrolabe Declined to- 
ward the North of my Compaſle : wherefore I fay that the Sun 
and the ſhadowes are different, And to adding oy degrees and 
20 minutes (which is one third part of a degree) with 12 de- 
orces and 5 5 minutes (which upon that day is the Suns Declina- 
tion) they amount 1n all to 63 degrees and 15 minutes : Which 
are leſle then go degrees by 26 degrees and 45 minutes : and 
ſo far am I diſtant from the Equinoctial to the part of the ſha 
dowes, that 1s, to the North : for the Sun and ſhadowes bein 
diftercat, the heigth and Declination came not to go degr, 


A ſecond example of the fifth Rule, 


The fame day and year ſuppoſe that ſome man found.the Su 
in 77 degrees and five minutes of heighth, the Sun it ſelf decliring 
to the South, and the ſhadowes fallicg to the North ; which be 
ing added to 12 _ and 55 minutes of Declination, amount 
eth in all to 9o degrees, juſt : whereby I know that the ſhi 
wherein this Altitude is taken,is urder the Equino&ial : becau 
the Sun and ſhadowes being difterent, the heigth and Declinatio 
make juſt go degrees. 


The third example of the fifth Rule, 


Upon the 20 of May 1608, ſuppoſe a certain man found th 
Suns heighth to be 88 degrees and two third parts, the Sun and 
ſhadowes being different : which being added to 21 degr. 5, 
minutes, (the Suns Declination that day) amounteth to 110 6 
grees 34 minutes, Which exceed go by 20 degrees and 34 mi 
nutes. I tay therefore that this man is 20 degrees 34 minutes di 
ſtant from the EquinoRiial, towards the part of the Sun, whic 
is to the North, becauſe the Sun and the ſhadowes being difte 

ret 
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Rules of the Sun. 


xeot, the heigth of the Sun, and the Declination being added to 
oether exceed go degrees. 


Crap. VIII. 


Another manner of accounting by the Sun, as they uſe in 
Portugall, 


from the Horizon, but from the Zenith, and &deth with 

90 degr. in the Hoxizon; and the heigth taken, by them is 

nothing elſe but the diſtance of the Sun from our Zenith: 
And to make an account of the Sun, according to the Altitude, 
taken with ſuch Aſtrolabes,there are theſe Rules following to be 
Obſerved, 

1. When the Sun and the ſhadows are both one way,add the 
heighth unto the Declination, and the product will ſhew how far 
you are diſtant from the line, towards the part of the Sun and 
ſhadows. 

2+ If the Sun and the ſhadow be differing, ſubdu& rhe De-» 
elination from che height,or the height from che Declination(the 
lefſer from the greater)and the remainder will ſhew how far you 
are from the line, towards the part of that which is orcater: and 
if the height be greater, then are you on the part of che ſha- 
dowes. | 

3- When the Sun is in the line and hath no Declination, fo 
much altitude as you ſhall find, ſo far are you diſtant from the 
EquinoRial towards the part of the ſhadowes. 

4. When you ſhall take the Sun in your Zenith, having then 
ho altitude, his Declination will ſhew you how far you are diſtant 
from the line towards the part of the Sun. 

Theſe Rules, becauſe rhey are fo eafie and plain, need no 


examples. 


0 Ome Aftrolabes there bee, whoſe account beginneth not 


Cnare. IX. 


How the height of the Sun may be known in any place 
whatſoever without an Aſtrolabes firſt knowing your 
diſtance from the Equinoftial, 


Ome Pilots for their curioſities ſake defire to know the height 
of the Sun for avy day without an Altrolabe, -For the 
_— Fo Me; performance 


"The herghth of the Pole. | 


performance whereof, it is expedient, that they know three 
things : that is to fay, the Declination of the Sun, the diftance 


of the place from the EquinoGtial, and the part whereunto the 


ſhadows do incline at mid-day, Thele three things being known, 
you ſhall come to tne Lnonledge of che Suns heighth by four 
Rules. 

x When you and the Sun be both on one (ide of the Equi- 
noQial, if your diſtance from the line be equal to the Suns decli- 
nation, you ſhall finde the Sun in your Zenith in 90 degr, and 
ſhall have no ſhadow. 

2 When the Sun hath no declination, look how much 
diſtance from the EquinoQtial wanteth of 90 deg. for ſo much is 
heighth of the Sun, 

3 When the Sun and the ſhadows are both towards one 
part, ſubtra& out of your diſtance from the EquinoRial the De- 
clination of the Sun that day , and that which the remainder 
ſhall want of go deg, ſhall be che heighth of the Sun, 

4 VVhea the Sun and the ſhadows are difterenz; if the E- 
quinoRial be berween you and the Sun, adde the Declination of 
the Sun to your diſtance from the EquinoQial, and that which 
theſe rwo numbers added together ſhall want of go deg. ſball 
be the heighth of the Sun, Bur if you be berween the Sun 
and the line, you mult ſubdu&t your diftance from the line our of 
the Suns Declination, and then that which the remainder ſhall 
want of go deg, ſhall be the heighth of the Sun, 


CHAP, MX. 


The Rule or Regiment of the North-ſtar, for the know- 
ledge of the heighth of the Pole, o 


He Zenith is the Pole of the Horizon, becauſe it is every 

where diſtant from it jult 90 deg, And hence it is, that the 
Pole of the World is ſo much eleyated above our Horizon. as 
our Zenith is diſtant from che EquinoRiial, which is very mani- 
felt : for having 90 deg. of the Meridian from our Zenith by 
the Pole of tlie World ro the Horizon ; and other go deg of 
the Meridian from the Pole of the World, by our Zenith to the 
EquinoGtial ; becaule they are rwo quadrants of one and the 
lame Circle, they mult needs be of equal quantity : from both 
Which that parc being taken away, which is common to both 
(that is, the whole dittance from the Pole of tlie world to our 

of ji hes Fo | Zenith) 
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The Croſſe-haff. 


Zenith) thac which remaineth on both parts ſhall be equal, 
And fo tha ipace trom our Zenith to the EquinoQtial (which is 
called the diitance trom the line) is equal :0 the diſtance that is 
berween the Pole ot the World aud the Horizon, which is cal- 
led the heighuh of che Pole. \ 

VVhereby it is manifeſt , that the heighth of the Pole is fo 
much as our diſtance from the line is. And although they are 
rwo difterent things yer the one is taken for the other, becauſe 
they are equal, 

This heighth of the Pole is known by the help of four things, 
which are che Ball-ſtilla, or Crofle-faffe, the poſition of the 
Northſtar, the heighth of the faid far, and certain Rules, 


Cray. XI 
The making of the Croſs-ſtaff. 


He Mariners Crofſe.ſtaff is that which by che Aſtronomers 
is called Radins eAftronomicas ; and the manner how to 
make ir is as followeth : Firſt, upon a very plain and broad ta- 


ble you may draw a ſemicircle , Which from the center to the 


circumference mult contain at che leaſt four hand breadths. And 
having drawn thorow the center thereof the line A'B C, divide 
the circumference into rwo equal parts, in the point E, as like- 
wiſe you muſt divide the quadrant E C in the very midlt by the 
point F. Then muſt you divide the arch EF into 90 equal 
parts, diyiding it firſt into three, and every of theſe three into 0- 
ther three, and every of thoſe nine into two, and each of thoſe 
two into five, which you mult do with much preciſeneſfe and 
care. Then laying your Ruler to the point B (which is the cen= 
ter) through eyery one thoſe go diviſions of the half quadranc, 
you mult draw go lines : And keeping this quadrant ſo divi. 
ded, ir will ſerye you for a pattern to make as many Croſſe 
ſlaves as you think good, of what _ ſoever you will. But 
to make the Crofſe-ſtaft, you mult take a piece of wood of ſome 
three foot in lengrh, and a finger thick, four ſquare, and very &« 
yen 2: and firing a tranſyerſary thereto, which may with facility 
ſlide up and down upon the ſtaff, alwayes right acroſle ; take 
With your compaſſes half the length of the tranſverfary, and 
placing one foot of the compaſſes upon the point B, make with 
the other a mrk in the line B C, which may ſerve for the poiat 
G, and drays thorow the goint G the line G 1, which may,run 
rid 7 OO 
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equally diſtant from the line E B, Finally, laying one end of the 
ſtaff upon the point G, let it lie all along juſt upon the line G 1, 
and make your marks upon the edges of the [taft, by which you 
may draw 90 lines, putting the number of every line upon the 
faid edge, begining to place go where the line B E doth crofle 
the liaft, and from thence deſcending unto one or two, Which 
may be pur down according to the length of the ſtaffe, and the 
largeneſle of che tranſyerſary, x n 
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Cray. XIL 
Of the poſition of the North-ſlar, and the Guards. 


{ A ongſt the 48 Conſtellations, which the Aſtronomers place 
- Ain the Heayens, the necxeſt unto the pole of the Wor all 17 
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The heighth of the Pole. 


that which they call the leſſer Bear, and the Mariners Xoz1»a, or 


the horn, in regard of the faſhion chereof : which Conſicilation 


of theſe ſtars, the three greatelt,mar- 
ked with the letters A B C do ſerve 
eſpecially for our purpoſe. And fo 
A is called the North-ftar, B the 
the formolt guard,C the other guard 
behigd, And they are ſo called, be- 
cauſe that by force of the motion of 
the fir} moveable Heaven, che tar 
B goeth aiwayes before, and the 
ſta: C behind. Every ot *liclc three 
fars as well as all others tt the tc a- 
vers beſides, deſctibe ch ir circles 
round a2hour che pole. win the mo» 
ts of the firſt or bighelt :noyeable 
hrivent: '- wich mction, ſome- 
&n-*< che +2 Bars AB are juſt of 
n,%: awyc the Horizon : 


| they are faid to be Eaſt 
2:4 VeP -ne from another, Some» 


* A 
*x D 


Bx Cx 
* = 
* 


confiſterh of 7 ttars, which are placed after this manner : And 


times chey are 1n a perpendicular line to the Horizon, according 
to our fight; and then they are faid to be North and South - 
and ſometimes allo the two guards BC are Eaſt and Welt one 
from another. and then the former guard beareth from che 


North ftar, North-eaft and South-welt. And when theſe two 
ouards be in a perpendicular line one above another, the former 


_ beareth from the North far North-ealt and South-weſt, 
{ 


omuch that from theſe four poſitions do ariſe eight rules for 
the eight Rumbs, wherein the former guard may Rand, being 
confidered/in reſpe& of the North ftar. And fo preſuppoſug 
that the North (tar is diſtant from the Pole three degreas and an 
half: (according to the opinion of ſome Mariners, who loye 
numbers that have not any fractions) ſometime the North far 
ſhall be as high as the Pole it ſelf, ſometime three degrees and 
an half lower or higher then the Pole, and ſometime three de- 
grees, and ſomerumes one and an half, and ſometimes half 2 
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The Croſſe-ſtaffe. 


equally diſtant from the line E B, Finally, laying one end of the the 
ſtaff upon the point G, let it lie all along juſt upon the line G 1, the 
and make your marks upon the edges of the {taff, by which you cor 


may draw 90 lines, putting the number of every line upon the of 
faid edge, begining to place go where the line B E doth crofle kec 
the (taft, and from thence deſcending unto one or two, which , Wh «p 
may be put down according to the length of the ſaffe, and the A 

largeneſle of che tranſyerſary, — 229 ; che 
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Of the poſition of the North-ſtar, and the Guards. 


Azz the 48 Conliellations,which the Aſtronomers op 
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that which they call the leſſer Bear, and the Mariners Fozira, or 


conliſteth of 7 tars, which are placed after this manner : And 
of theſe ſtars, the three greatelt,mar- 

ked with the letters A B C do ſerve Bx Cx 
eſpecially for our purpoſe. And fo 

A is called the North-ſtar, B the 

the formolt guard,C the other guard 

behigd, And they are ſo called, be- P. 10 
cauſe thar by force of the motion of 

the fic} moveable Heaven, che ſtar » 

B goeth alwayes before, and the * 

ſtar C behind, Every of thelc three 

fars as well as all others it the Hea- 

vers defides, delſctibe rh-ir circles | «x 

round 2hour che pole witn the mo» 

ti of the firſt. Or higheſt moyeable 

Hiven : '- which mction, ſome- X A 

G&n-*« the 4/0 Bars AB are juſt of 

cr werghit. amove the Horizon : x D 
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ac iu they are faid to be Eaſt 
8:4 Wef? -ne from anocher, Some- 
times they are 1n a perpendicular line to the Horizon, according 
to our fight ; and then they are faid to be North and South : 
and ſometimes alſo the two guards BC are Eaſt and Welt one 
from another. and then the former guard beareth from che 
North far, North-caſt and South-welt. And when theſe rwo 
ouards be in a perpendicular line-one above another, the former 
_-_ beareth from the North far North-eaft and South-weſt, 
ſomuch that from thele four poſitions do ariſe eight rules for 
the eight Rumbs, wherein the former guard may ſtand, being 
conſideredini reſpe& of the North ftar. And fo preſuppolug 
that the North ſtar is diſtant from the Pole three degreas and an 
half: (according to the opinion of ſome Mariners, who loye 
numbers that have not any fraRtions) ſometime the North flar 
ſhall be as high as the Pole it ſelf, ſometime three degrees and 
an half lower or higher then the Pole, and ſometime three de- 
Fees, and ſometimes one and ap balk, and ſometimes half 
oree, | | 


the horn, in regard of the faſhion chereof : which Conficilation 
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me oh CHare, XIIL 
Of the heighth of the Star taken with the 
Croſſe-ſtaffe. W 
bearet 


O know how much the North Star is elevated aboye Ml gen 
| the Horizon, you mult rake the heighch thereof onely a; if jvp ac 
ſuch cimes when as in reipeRt of the former guard ic is in Ml the 
ſome one of theſe four Rumbs, that is to ſay,North and 
South, Eaſt and Weſt, North-calt and Sourh-weft, and North- 
welt and South-eaſt, Wheretoxe fecing ic placed in any of the 
forefaid Rumbs, you ſhall put that end ot the Crofle- ale which WW W] 
is next 90 _ upon your cheek-bone, at the utter corner of M nothe 
your eye: and holding it there ſtedfaſt, you mult move the tranf- 
verſarie till you ſee the Horizon joyned with the lower end there- 
of, and the Notth Star with che higher end. Then mark the 
degree, and part of the degree which the tranſuerfarie ſhewerh 
upon the fiaffe; for that is the hbeighth of the Star, 


CHae, X IIII. 
The regiment or Rules of the North Star. 


The firfl Rules. 


HEN the guards are in the Eaft, the former guard 

| beareth —_ the North Star Ealt and Wet and 
then the North Star is a degree and half yadet the 

Pole: let us add this'degree and half to the 

height which we Obſerved with the Crofle-ſtafle; and rhe whole 
product ſheweth che number of degrees which the Pgle iseleya» 
ted aboye our Horizon. And ſo puch axe we diſtant from the 


Equmoctial toward the North. * 
The ſecond Rule, 


When the guards are in the North-eaft, one + beareb 
from another E3lt and Weſt:and the former guard fandeth from 


The 
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The third Rule , 


When the guards be at the higheſt, then the former guard 
beareth from the North Star North and South; the North Star 
heimg then three degrees under the Pole: which three degrees be- 
- wg to the height of the Star, do ſhew the true height of 
of Pole © 


The fourth Rule. 


When the guards are in che North-weſt, they bear one from 
nother North and South, and the former guard licth from the 
North Star North-ealt and Sourth-weft: and then the North Scar 
under the Pole half a degree: Which half degree being added 
the heighth of the Stax, giveth you the heighth ofthe Pole. 


The fifth Rule. 
When the guards are in the Eaſt, the former guard lieth from 
he North Star Eaſt and Weſt, and then the North Scar isa de- 
and an half above the Pole; which degree and an half bei 
Tufted out of the heighth of the North Star, the remainder i 
the juſt heighth of che Pole. 


The foxth Rule. 
When the guards are ia the South-weſt, one beareth from ag- 
Eaft and Weſt, and the former lieth from the North Star 
North-eaft and South- welſt,and then the North Star is above the 
le three degrees and an half: which three degrees and an half 
ins deducted out of the heighth of che Scar, chat which re» 
tainech ſhall be the heighth of the Pole, 


The ſeventh Rule. 
Whea the guards areat the loweſt, the former ouard beareth 
ith the No::h Star North and South: and ghen the North 
r is above the Pole three degrees; which being deduted, the 
minder is the heigbth of the Pole. 


The eight Rule. »& 
When the guards arc in the South-eaſt, one beareth from a- 
ther North and Souch,and che former beaxeth from che _ 
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Star North-weſt and South-eaſt, and the North Star is aboye 
che Pole half a degree: which half degree being deduted from 
the heighth of the Star, the remainder is the heighth of the Pole 
above our Horizon, and juſt fo much are we diltant from the 
EquinoQial towards the North. 

This is the account which alwaics hath bin made of the North 
Star from the time that ir bath bad three degrees and an half 
diſtance from the Pole unto this preſent. But becauſe at this. time 
by reaſon of the compound motion of the 8 and 9 heavens, the 
fixed Stars have notably, varied from their places. the Pole Star 
hath alſo approched neexer the Pole, being now diſtant therefrum 
In lead of all not above three degrees and eight minutes, And fo I thick; 
theſe Rules of convenient to ſer down the account which ought now to he made 
the Nonh Star thereof, according to the foreſaid diſtance: to the end that from 
is ) ule henceforth the heighth of the Pole caken by the Star may aoree 
the Tables of july with the diſtance from the EquincQtial taken by the Sur 
Equations of Which two things have hitherto diſagreea aud cauſed no ſmall 


the Pole Stars confuſion unto the Pilots, and ſome error in Navigation, 

heighth, ſer 

_ _ of The | Eaſt, you ſhall adde | 1 degree 20 minutes 

this book, guards | North-ealt, | unto the heighth | 3 degrees 8 minutes 
being | North, taken by the 2 degtees 41 minutes 


in the | Northwek, Crofle-itafte, o degree 27 minutes 


In the contrary Rumbs to theſe qo muſt deduct theſe degree 
from the heighth, of the Star,which you take with your Croſle 
latte, and then you ſhall bave the heighth of the Pole aboye thi 


- Horizon, Al 
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Other things to be noted in Obſerving the 
heighth of the Pole. 


. Y EXT untothe conſtellation of the Horn, here is a Sta 
which is called by the Spaniards el Guion f;gnihied be 

fore by the letter D,which fandiog Eaft and Welt fro 
the North-ſtar, giverh you to underftand,that it andth 

North Star, and the very Pole are Eaſt and Weſt, And fo takin 
the heigbth of the North Star, when ir is thus fituate in regarde 
the C449, with out making any other account, you have the jul 
heighth of che Pole, aad rhe diſtance from the Es Fr” 
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line, or for ſome other cauſe, the guards cannot be ſeen how 
they lie from the North far, For remedy whereof there are 
three ſtars, by which ({eeing any of them and the North far, al- 
beir you cannot ſee the guards) you may know the heighch of 
the pole, and thele are ſtars which che Mariners call the third, 
faxth, and the ninth. The third is the head of that conſtellati- 
on which che Aſtronomers call the Dragon, and it maketh with 
two other flars that follow ir, this figure : The 


ſixth is the right foot of Cephexs: and the ninth K 
is the left foor. The third was ſo called, becauſe 

it commerth unto _ third rumb three hours * 
after the former guard ; and che fixth is fo cal- 


led, becaule it cometh fix hours after the former guard ; and the 
ninth, becauſe it cometh nine hours after the former guard, 
W hereof it followeth, that when the third far is direQly above 
the North ſtar, the former guard is in the Northweſt, the fixth 
Rar in the Northeaſt, and the ninth in the Ealt, And to know 
this in the other rumbs, you may peruſe the Table following ; 
wherein is manifeſtly ſer down where the guards are, and bow 
they are fituate, in what rumb ſoever any of theſe three ſtars is 
found, So that it will be an cafie matter to know the place of 
the guards, and the heighth of the pole, the heighth of the Pole 
ſtar being found, and the place of the third, fixth, or niath ſtar, 


Here followcrh the Table, 


* Sometimes alſo it falleth out, that being very neer unto the | 


Southeaft South 
The Nertheaf hm Eaft hr 
Northeaſt ar Eaſt 


North 


The hi 
Northweſp*7 


wards 


in the [Southweſt 7 weſt " \Northweſt orth 
South the the weſt the =; 
Soatheaſt South Southweſt 


E aff Southeaſt South | South weil 
Northealt | | 


eing Weſt _ Northwefp// ® North i» Northeaſt 


In this Table, the firſt column ſerverh for the guards; the (e- 
cond for the third ſtar; the third columa for the fixth tar ; and 
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Cnae, XVI, 
Of the Crojrers. 


\ T\ 7'Hen che Mariners paſs the Equinoctial line towards tlie 
South, ſo that they cannot ſee the North-ſtar, they 

make uſe of another ſtagcWhich is in the Conſtellation, called by 

the Aſtronomers the Cermer, Which ftar, with other three no» 

table Rars, which are in the ſame Conſtellation, maketh the fi- 

gure of a Crofle ; for which cauſe they call it the Crofier. And 

tris holden fot certain, that when the ftar A (which of all 

four commeth neerelt to the South Pole) is North and South 

with the (tar B, that thea ic is rightly firuace to take the heighth 

by. And becauſe this ſtar A (which. | 

they call the Cocks foot) is thirty 

degrees from the South Pole, it co- «% D 

meth to paſſe, that it being ſituate, 

as is aforeſaid, we take the heighth. 

thereof (which is then the greateſt 


that it can have) this heighth will * * 
truly ſhew how far we are diftanc : 

from the EquinoRial. For if the faid 

heighth be thirty degrees, then we * A 


are 1n the very EquinoCtial - and if 
it be more then thirty degrees, then 
are we by ſo much paſt the Equino@al towards the South, 
And if it be lefſe then 30 degrees, ſo much as-it wanteth are wt 
to the North of the EquinoGtial, 

And here it 1s to be noted, that when the guards are in th: 
North-eaſt, then are the ſtars in the Crofier ficly fttuate for ob- 
ſervation, becauſe then they are in the Meridian, } 


CHAP, XVII. 
Of the Sea-Compaſs. 


TT" Sea»=Compaſs is one of the moſt neceſſary Inftruments, 
W 


hich are uled in Navigation ; for day and night, in clear: 

and dark weather it ſhewerh always the right way through 

the Sea, And therefore it is meet thar this Inſtrument be made 
with ynuch care; tothe end, that ir may be moſt certain and 
Wuc., 
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The Sea-Compaſſe. 


true, And the manner of making it is, that upon a piece of patt- 
board, you draw a circle fo big as you will have your Compaſſe 
to be, which being divided into 32 equal parts (as we have al- 
ready ſhewed in the Chapter of the winds) with fixteen lines 
crolling one another in the center, then you ſhall adora the eight 
anc winds, as is to be ſeen in the figure following, ending ia 
the North with a Flower deluis : and you ſhall paint the North 
and South, and Eaſt and Weſt with blew, and the Norch-ealt 
and South-weſt, and the North-weſt and South-eaſt with red, 
Andthes taking two flee] wires, which are to be placed like 
the head of a launce, you mult falten them on the back ide of the 


faid circle, in ſuch ſort, that one meeting of the points. of thoſe ' 


ſteel wites be right under the North, allowing balf a point to- 
wards the North-eaſt, in regard of the North-eaſting of the 
needle at Sewi/ : and the other meeting at the oppelite point, 
Which is South, and balf a point i the South-weſt : and 
rouching or rubbing thoſe two points of -the wires with the ends 
of the Load-ſtone, which look to the North and to the South, 
to wit, the North points of the wires, with the South of the 
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Rone: & the South poiat of the wires with theNorth of the ſtone 
This being done, you mult place upon the center of the ſaid cir- 
cle a Capel, which mult be yery well bored in,trom off a round 
pyramis ; to the end, that the roſe or fly may play more nimbly 
upon the pin, This pin muſt be made of latcin, with a very ſharp 
oint, and is to be faſltned upright in a round box ot wood, 
which mult be of the faſhion of a great cup-diſh, containing the 
role Within it, being covered above with a clear round glafſe, 
and the joynts thereof muſt be Ropped with wax, to the end, 
that no wind may enter into the ws to dilturb ir. There mult 
be great care had, that this roſe, wich the wires placed upon the 
pin, may go nimbly, and may not ſwerve more to the one fide 
then to the other, but may ſtand eyen and leyel. And when ir 
inclineth towards eicher part, you muſt put on the contrary part 
2 little wax, or a thin plate of lead faſtened under the paſtboard, 
Which covereth the wires. This box wherein the roſe plaieth 
up and down hangeth within two hoops of lattin, which are 
two round circles incloſed one within another, and diſtant afun- 
der by the ſpace of half a fingers breadth, with two nails of 
latin, which are diametrally oppoſite, And the box being firly 
Placed within theſe hoops, you muſt make in the outward hoop 
two holes, which mult be diſtant from che forefaid two nails 2 
quarter of a Circle both wayes : And by theſe two holes muſt 
the outward hoop or circle be faſtened within a ſquare box, or 
a round, fo as although that uttermoſt box be toſſed up and 
down every way with the motion of the ſhip, yet alwayes the 
ſuperficies and glafſe of the inner box may lie level with the 
Horizon. Aad this being done with care, - inſtrument, which 
they call the Sea-Compaſle is fully finiſhed. The manner of u- 
ling the fame js, when being placed with the box in the midtt 
of the poop of the ſhip where the bittacle ſlandeth in a righc 
line, which paſſeth from the bolt-ſprit by the mid(t of the main 
malt to the poop,it ſeryeth continually to govern the ſhip by mo- 
ving of the Rudder, till the wiade or the line of your Oc. nv 
towards which we defire to ſhape our courſe, Rand direAly to- 
wards the prow or bolt-ſprit of the ſhip. They uſe alſo for the 
night to mark a point within the inner part of the inner box, 
which in reſpe& of the capitel of the Compaſle, may ſtand di- 
rectly towards the prow of the ſhip. And alwayes in guiding 
the ſhip, you muſt take heed that the ſaid point be continually 
Joyned with the winde of the roſe towards which you inter.d 

your courſe, SEG 1. | 
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CrHae, XVIII. 


How the Variation of the Compaſſe may be found. 


To Mariners uſe to examine whether their Compaſs North- 
aſteth or South-weſteth, watching for that purpoſe when 
the former guard bearech with the North tar North-eaft and 
South-welt, taking a little of the point of North and South, 
And placing their Compaſle in an open place, where the North 
ar may be ſcen, if the flowerdeluis of the Roſe looketh diretly 
towards the ſtar, their Compaſle yarieth nothing at all : bur if 
the ſtar be to che North-eaſt, ſo much as it vatieth from the 
point of che flowerdeluis, ſo much the Compaſs North-weſterh : 
and if it yarieth to the North-weſt of the Compaſs, how much 
the ſtar ſwerveth from the point of the flowerdeluis , ſo much 
the Compaſſe North-eafteth. And in regard of this variation of 
the Compaſle there muſt alwayes allowance be made in the 
courſe which is holden, This manner of finding our the varia- 
ton I do account to be ſomewhat ſubje& unto errour : but at 
and there is another more certain way by the Meridian line, 
which is to be taken in manner following, 


The finding of the Meridian-line. 


In a ſuperficies, which is plain and level every where, and in 
2 place whete the Sun ſhineth at his rifing and ſetting, you mult 
draw cerrain circles upon one center : and having pitched a (tile 
upright in the ſame center (the head whereof mult be approved 
with a pair of compaſles to be equally diſtant from all parts of 
one of thoſe circles) obſerve you in the morning two or three 
hours before noon, whea the point of the ſhadow of the Rile 
toucheth the circumference of any of thoſe circles : and having 
made a mark in the touches, take diligent heed in the afternoon 
alſo, when the ſame point of the ſhadow turneth about to 
touch in the ſame circle, and making another mark in that ſe- 
cond touch, divide in the midſt that part of the circle which is 
between thoſe two marks. Then laying your Ruler upon the 
point of the diviſion, and upon the:cener of thoſe circles draw 
aline, which ſhall be your Meridian, and the true North and 
South Rumb ; upon which ſetting your compaſle, and ]aying 
your Ruler oyer the glaſſe, m_ may paſle along oyer the 
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Meridian, and over the center or capitel of the roſe or flie : ci- 
the ſaid Ruler licth over the North and South of the Compaſle 
(and then is the Compaſle without yariation) or the Ruler de. 
clineth toward the Nozth-calt or Sourth-weſt ; and how much ir 
declineth that way, ſo much the Compaſle North-weſteth, or 
elſe it declineth towards the Norcth-welt, and then it North- 
eaſteth ſo much as the Ruler declineth that way, But to know 
the variation of the. Compaſle both at land and fea, we will de- 
Þver another far more eaſie and certain way, when we come to 
untreat of 'the untvertal Dial, 


CHaPe, XIX 
Of the Sea-chart. 


"THe Sea-chart is nothing elſe but a hyely picture. of the 

earth and water, And ic containeth five notable things, 

Which da concern as well the true making of the Chart, 

as alſo the inabting of the Mariner to know the way which he 
maketh, the place where he-is, and rhe end of . þis journey, 

The firſt is the laying our of the:Coafts'of the Land, which 
that it may be truly dore, it'is meer that every thing be ſet 
down in the Chart in the fame courſe, diſtance, and heighth 
that ſhall be found in Navigation. 

The ſecond is, that it containeth not onely the coaſt of the 
firm land, but alſo all other particularities which do occur in 
tailing, as namely, Iflands, Iſclets, Banks, or Bars, Shoalds, 
Rocks, and Flats. 

The third is the lines which fignifie the 32 winds, by the 
help whereof we may ſee whether the parts of the land be well 
laid out, and in their true courſes one from another, And of 
theſe winds the black are the cight principal, which are called 
whole winds. The green be half winds, or half parted winds : 
and the red be the quarcers of the winds. You may know m 
your Chart whether theſe wjnds be well drawn, if you trie with 
your conipaſles that all points of them be equally diſtant one 
from another : andchar all winds repreſenting the ſame Rumb 

+ Oc rather in- be parallels: As namely , that one Northeaſt and Southwelt 
creaſed pro- Rymb be parallel to another Northeaſt and Southweſt Rumb. 
—_— The fourth is the graduation, in all parts, whereof it is meet that 
noRial line to- © degrees + be equal one to another: and thar the parts of the 
ward theNorth land do direQly lie Ealt and Welt from thoſe degrees under 
& Sort 1 3 ap nt nn Fe which 
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which they are fituate. The fifth is the ſcale of leagues, which 
you may ſee whether it be true, by taking berwixt the points of 
our compaſles jutt 4 degr. our of the line of graduation wluch 
ing applied to the ſcale of leagues muſt there agree exaQly 
with 70 Spaniſh Jeagues or 80 Engliſh. 

By the Sea-Chartare known five things : The firft is the ly- 
ing or trending of the Coalt. The ſecond is the diftance or 
zumber of leagues from one coalt ro'anorher. The third is, 
the latirude 'or dittance trom the EquinoQtial, wherein all Lands 
both Continents. and Iflands, as alſo every Porr, River, Iſle, 
Shoald or Bank is firuate. The fourth is the ramb or rumbs, 
by which we are to fail- from one place to another, * The fifth is. 
the point or place where we are with our ſhip when we are ſai- 
log. The firſt is known with a pole of compaſles, putting one 
foot thereof upon the beginning of the coalt, whoſe trending we 
defire ro know, and the other foot upon'the'rumb, 'which to our 
thinking is every where equally diſtant from the ſaid coaft, For. 
fone foot of the compaſles running along the Coaſt, the other 
fot keepeth by the ſaid Rumb, then we lay the coaſt lieth even 
with that rumb, And if our compaſſe runneth without ſwer- 
ing one foot fromthe rumb, and the other from the Coaſt, rill 
the point which ruaneth along the coaſt leaveth it, chen from 
that very place where it leavethithe ſame, we may fay, thatun- 
vthe other place where it began, the coaſt runneth by ſuch a 
unb, as if a man ſhould lay Eatt and Weſt, Northeaft and 
vurhweſt, or any other rumb whatſoever, 

The ſecond thing (which is the diſtance) may be found by 
uking berween the points of your compaſles out of your ſcale 
> leagues (if the diftance be yery great) an hundred leagues, 
and meaſuring with your compaſſe ſo opened from one place to 
mother ; now if 1n fo doing it falleth not juſt, then remembring 
low many hundreds of leagues there are, you muſt for the mea- 
wing of the ref? pitch one foot of your compaſſe upon the poitit 
where: the laſt hundred ended, and the other foot upon the lantl 
hoſe diſtance you defire to know : then bringing the compaſſe 
b opened to the icale of leagues, you ſhall ſee manifeſtly how 
many leagues the ſaid diſtance ſurmounteth aboye the hundreds, 
but if the diftance be lefle then an hundred leages, © then ferting 
he points of your compaſles upon thote two places whoſe di- 
ance you deſire to know, and removing the compaſle ſovpened 
» the icale of leagues, you ſhall eafily know the diſtance of one 
i thoſe places from the orher, nl < In 
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The third (which is the heighth or latitude, wherein every 
Port, River, or Iſland Randeth) is to be found by pitching one 
foot of your compaſles upon the Land, Haven, or Cape, whoſe 
heighth you defire to know, and the other foot upon the next 
Eatt and Welt parallel, and the compaſſe remaining in that 
ſort, move the point rhereof along che laid parallel or rumb, to | 
the line of graduation, and there the other toot which lay upon 
the land will ſhew you the heighth thereof, 

The fourth (which is the rumb or rumbs, by which you 
mult ſail from one place ro another) is knowa after this manner : 
If you be to fail by one rumb only, you may know it, by pitch» 
ing one foot of your compaſles upon the place from which you 
are to depart ; and the other foot upon 'the very next rumb, 
which to your thinkicg goerh moſt dire&ly to the place whis 
ther you would go; and running by that rumb with one foot 
of your compaſle ſo opened, the other foot will touch the place 
Whither you are going. Bur if it toucheth not the place whi- 
ther you are going, then pitch one foor of your compaſſes upon 
the ſame place, and the other foot upon the ſecond rumb, which 
you ſuppoſe may lead you thither, And placing,one foot of a- 
nother pair of compaſles upon the place from whence we de- 
part, and the other upon the moſ} dire& rumb toward the place 
deſired ; theſe two compaſſes running along the rumbs one to- 
ward another ; you mult mark where chole two points joyn to 
gether, one whereof came from the place of your departure, anc 
the other fromthe place whicher you are to go;&the point where 
they both concur is that to which we are to change our courſe 

As for example, if I fail from the bar of S. Lucan, to fall 
with Punta de Naga upon the Iſle Tenerife in time of winter 
it is evident, that I muſt fail Sourhwelt and by South, till I 
bring my ſelf Eaſt and Weſt with (ape (antin 1n 32 degree 
and an half : and from thence I muſt go Southwelt ard by 
welt , but not all the way, becauſe putting one point of the 
compaſle upon ( ape Cantin, and the other point upon the Sout 
weſt and by welt rumb next unto it, my compaſle thus running 
open alonglt the ſaid rumb, the point which departed from Cape 
Cantin,will run on the out-fide of Punta de Naga.But in ſuch 
caſe as this I place one point of one pair of compaſles at Punt 
de Ngga, and the other point upon the Southweſt rumb: Likewiſe 
I place one point of another pair of compaſſes at Cape Cantin 
and the other upon the next Southwelt and by weſt rumb, The 
let theſe two compaſles ſo opened run by their ſaid rumbs one a 
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gainſt another, and then you mult look in what place & heighth 
che very point is, where thoſe two points of che compaſles which 
departed from Punta de Naga and Cape Cantin do meet : and 
I fay, that when I am come to the ſaid heighth and place, ha- 
ving failed from Cape Cantin Southweſt and by weſt, then I 
mult change my courſe, and run South-weſt, 


CHaP, XX. 
Of the point of Imagination. 


= fifth thing to be known by the Sea-chart is the point of 
the ſhips place, and this they term to calt a point, or to ſer 
a prick upon the chart : which is no other thing but to finde a 

int therein, which is proportionally diſtant in the Chart from 
all the Lands and Iſlands there deſcribed ſo many leagues of the 
ſcale, as there are leagues of diſtance upon the ſea from the place 
where you are to the Lands and Iflands round about you, re- 
—_ by theſe that are in the Chart; This point is co be 
ound two wayes ; either by imaginacion, or by trayerſing, 
which may properly be called geometrical, The point of ima. 
ination is uſually found by the firſt of theſe rwo wayes, when 
we fail direly by a parallel circle ; which is when we fail due 
Eaft and Welt, keeping alwayes in one heighth and diſtance from 
the EquinoQtial : or when we fail by any other rumb in cloſe 
weather, when neither rhe Sun at noon, nor the North (tar in 
the night can be ſeen, 

This point doth pre- ſuppoſe the knowledge of two things ; 
to Wit, the rumb, by which we have failed,and that is known by 
the Compaſſe, and the leagues which we have run ; and this 
hath no certainty, but is alittle more or leſs then a good Mari- 
ner, accotding to his imagination ſuppaſeth that he hath failed: 
whereof the ſaid point tooke his name. 

This point is found in the Chart, by taking out of the ſcale of 
leagues ſo many leagues as a man can well eftimate that the ſhip 
hath gone: and pitching one foot of the compaſle in the place from 
which you departed, you ſhall ſer the other point in luch fort, 
that both may be equally diſtant from the Rumb or wind where- 
by you have failed ; and where that ſecond point of your Com- 
paſle ſhall fall, there is your ſhip accordivg co your imagination, 
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CHa?, XAXI, 
Of the Tra verſe or Geometrical point. 


T He point found by imagination is not fo certain as is 


convenient, becaule it ott commeth to paſſe, either be- 

cauſe the Mariner hath not made true account of the 

way that his ſhip hath made, or tor ſome other cauſes 
therewith concurring, that if hecaketh the heighth by the Sun, or 
by the North fiar, after he hath caſt his point, he commeth not 
to find himſelf in that diflance from the BquinoQtial, which his 
int of imagination doth ſhew him, but in ſome other diftance, 


And to avoid this error there is another way of caſting your | 
point 1n the Chart, which is called pawto de eſqwadria (the Tra= | 


verſe point) which point preſuppoſeth the aſſured knowledge of 
ewo things; oneis the Rumb by which you have failed, the ocher 
zs your diſtance from the EquinoGtial, 


For all this art of Navigation is grounded upon the courſe, | 


and height, which is ifi quantity all one with the diſtance from ; 


Compaſle, the height by che (tar, and the diftance from the 


the Equino&ial, The Rumb or courſe is alwaies known x Ar 
noctial by the Sun- 


ut» © 


This being known, ſet the foot of one Compaſſe at the port or : 


lace from whence you —_— and the other foot in the next 
Rub where upon you have failed : and placing one point of * 


an other paire of Compaſſes upon the line of oraduation, in the | 
degree of your diſtance from the EquincQial, and the other point : 


upon the next Eaſt and Welt Rumb, lec theſe two pair of Com- 


ſes Randing thus open, run along the Rumbs, one towards ano- * 
ther, till the point which came from the place of your departure, * 


and thar other which came from the height of your graduation 
meer : and where they meet, there is the place of 


carefully taken, and the Rumb knowa, 
CHAP, XXII, 
Of the amending of the point of imagination, 
H E that knoweth how to find out the point by traverſing, 


wall pens Ge pum 2 gains, Rey 
taken 


our ſhip. q 
Aad this point ſo found out, is moſt certain, when the height is 
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taken his heighe he findeth the faid point not to be good and cer- 
tain, And here is to be noted, that when you faile Ealt and Weſt 
and figd the poinc by imagination, this point cannot be amen- 
ded, but you mult faile in doubt how many leagues you have 
gone untill you fall with the land; becauſe that failing in thac 
courſe neither the height of the pole, nox your diſtance from the 
EquinoQtial, doth any Whit alter. Buz when you faile by any 
other rumb, your point of imagination may be amended, and 
the amendment thereof ſhall be to much the more certain as the 
rumb of your Navigation cometh acerer to the North or South, 
and by ſo much the more uncertain as it cometh neerer to the 
Eaſt or Welt, This amendmeot is made ewo manner of wayes, 
namely,eichec by traverſing, or by the amendment of North and 
South and Eaſt and Weſt ; Which ſecond amendment, though 
it be a kind of traverſing, yer it is called by another name, to 
diſtizguiſh it from the firſt, 


The amendment of the point of imagination by the 
| traverſe pornt. 


When you will amend your point of imagination by trayer- 
fins, you mult ſer one foot of one pair of your compaſſes in the 
point found by imagination, and the ocher foot upon the next 
rumb by which you haye failed : and ſetting the foot of ano- 
ther pair of compaſſes in the line of graduation upon the num- 
ber of degrees, which = finde your ſelf diftant from the Equi- 
noQial, and the other foot upon the next Eaſt and Welt line , 
run with your compaſſes ſo opened by the foreſaid rumbs, ill 
the point proceeding from the graduation, and the other which 
proccedeth from the point of imagination do meet jult together, 
and then you may ſay, that your point of imagination is mend- 
cd by traverſing, 


The amendment of the point of imagination by Narth, 
South, Eaſt, and Weſt. 


The amendment by North, South, Eaſt, Weſt, is after this 
manner : Set the foot of one compaſſe upon the point found by 
imagination, and the other foot upon the next North and Sour 
rumb - then place one foot of another compaſs in the line of 
graduation upon the degree wherein you find your ſelf, and the 
other upon the acxt Eaſt and Welt rumb, and fo let theſe two 
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compaſſes run thus open by their rumbs, till the point Which 


be. x from the point of imagination, and the other Which co- 


meth faym the graduation do meet; for then is your point of j- 
magination amended by tbe amendment of Eaſt, Welt, North, 


South, 
Of theſe two amendments the firlt ſeryeth when you fail jn a 


large gulf, becauſe you may run at liberty with the compals : the 
fecond leryerh necr unto any coalt. 


Cray. XXIIL 
The pornt by 1magination, and the berghth, 
Hen you fail by the fixth or ſeventh crumb, that is, by 
\ k / the Ealt and by North, or Eaſtand by South, or by 
the Weſt and by North, or Weſt and by South : or 
elſe by the Eaſt Northeaſt, or V Velt Southwelt ; or 


by the Eaſt Southeaſt, or Welt Norchwelt,there is a certam diffi- | 


culty which may breed greaterſour in finding the traverſe point, 
notwithlianding the lacicude be taken; by reaſon of the Rudder 
that guideth che ſhip, which giveth certain yawes out of the 


courle that the Pilot pretendeth, or by reaſon of the winde which ? 


bloweth not right in the poop, but maketh the ſhip fall to the 
leeward, from the dirc& and true courſe which it ought to 
keep, Wherefore becauſe in fuch a caſe, if you find your point 
by traverſing, ſuppoſe by Eaft and by North, the way which 1 
think is made, and hath been failed may be by the Eaſt North- 
ealt ; which point ſo found, muſt ſtand more forward then the 
true point, by ſo much difference as there ts between *42 and $8 


Spaniſh leagues, which 1s 46 leagues, that is, the difference of | 
diftance from the Meridian, or North and South line in tho ? 


two points. In ſuch a caſe as tlus, it is not meerto find your 


poiar by traverfing, to avoid the errour which hereupon may in- * 
lue, which errour ariſerh of ſuch a cauſe, as that a mians judge- © 


ment, be it never fo, good, cannot eafily determine thereupon, 
and ſo pn_—_ he cannot judge preciſely, But to avoid con- 
fuſion and caule of errour, he cult caſt his pointin manner fol- 
lowing, and he ſhall erre as little as is poſhble. 

Lec him examine according to the ordinary running of his 
fhip, how much way ſhe might make every day that he hath 
failed ; and the leagues that Tal amount in all the dayes, let 
him take beryveen the points of one compaſs ; and ler him place 

one 
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oae point thereof upon the place from whence he departed : and 
aking another compals, ler him ſer one point thereof upon of 
oraduation, according to the heighth which he hath takeap a 

the other point upon the next Eaft and Welt Rumb. Now ler 
this compaſs run by his Eaſt and Weſt rumb, till che point com- 

ing from the graduation meet with the ſecond point of the 0- 
ther Compaſs which he holdeth not upon the Chart : and in the 
wy where they meet, he may ſay that there is his point and 

his ſhip, 

And becauſe in this caſe all Pilots do not uſe this point of i- 
magination and heighth, there grow great diyerſities among 
them concerning their diſtance from land, when as in loog voy- 
ages they confer and commynicate their opinions one with ano- 
ther ; infomuch that one according to his conjeture judgerh 
himſelf ro be 50 leagues from land, another 100, another 200, 
and another thigketh he is hard by the land. The reaſon is, be- 
cauſe ſome of them caſt their point by traverſing, others by ima- 
gination onely, and others by imagination and heighth, who are 
alwayes more cercain then the celt, 


Cnuare. XXIV. 


IVhat tt ts to increaſe or d1imantſh in heigh:h, 


He Mariners call it iacreafing in heighth, when they go 
further and further from che Equinoctial; and diminiſh- 
ing in height when they approach neerer to the Equi- 
noCtial, So that in our Navigacion we either fail from 
a oreater to a leſs altitude of the pole, and then we go towards 
the EquinoCtial, and then the height is ſaid ro be diminiſhed : 
or we fail from a leſs to a greater height of the pole, and then we 
zo from the EquinoCtial, and are faid to increaſe our heighth. 
And hence it is, that calling our point Dy imagination, and af- 
terwards {having taken the heigth) amerding ir by traverſing; cis 
ther the heighth, wherein we fad our ſelves being taken by the 
Sun or ſtar is greater, orel(e it is lets then that which we madc 
account of by imagination, And hence do ariſe four rules : 
The fir{t is, that when in failing we do increafe che heighth, it 
the point amended by traverſing be of greater heighth rhen the 
»oine of imagination, the ſhip hath gone more chen the point of 
rn.ginaton thewed us, ; 
The ſecond, when we increaſe our heighth, if che point a. 


O 0 3 meade | 


Dd, Eads) a2. Saw © 8 < 


46 


The Sea-Chart. 


mended by traverſing bein leſle height then the point found by | 
imagination, then bath the ſhip gone leſs way then we ima- b 


gined,. 


point amended by traverſing be in a greater heighth chen the 
point found by imagination, then hath the ſhip made leſs way 


then we gheſled by our imagination, 


— 


The third is, when we diminiſh our height in ſailing, if the * 


The fourth is, when we diminiſh our beighth, if the point a- ? 


mended by traverſe be in leſs heighth then the point found by 
imagination, then hath the ſhip made more way then we ima- 


oined, 
CHarp. XXVY. 


How you may caſt a traverſe point without Compaſſes, 


F a Mariner chance to loſe his Conipaſſes, he may caſt his 
point of traverſe after this manner : Ler him take rwo flen- 


der threds, and purting the end of one of them upon the place * 
from whence he departed,let him ſtretch ir in equal giftance from 
the Rumb by which he hath failed,and putting another cthred in © 
equall diſtance from the next Ealt and Well rumb, let him make * 
it to paſs by the degrees of heighth, in which he findeth himſelf. : 
and where the two threds crols one another,there is the point of | 
the ſhip: and alwayes the firſt thred (if it hath not changed the ! 
courle) ſheweth the way which the ſhip hath gone, and the | 


ſecond the parallel wherein the ſhip is, 
Cua?. XXYL 
Of another kind of caſting a point by traverſe. 


Xamine the difference of the deorees of diſtance from the A 
EquinoCtial, which are between the place from whence the | 


ſhip ſer forth, and the place where the ſhip is : Then taking the 
heighths of both places very preciſely, and ſubtracting the leſſer 
out of the greater, that which remaineth is the difference: which 
difterence you mult multiply by the leagues, which anſwer to 
one degree in the rumb by which you have failed, and thoſe 


- leagues, which the degrees and minutes of difference ſhall ® 


make, you ſhall rake between the points of a pair of compaſles 
out of your ſcale of leagues: and holding the taid compals fo 0- 
pen, fer one foot thereof upon the point from whence the ſhip 

departed 
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departed, and the other foot liretching towards the place whithre 
the ſhip hath failed, you muſt hold up a little from che Char: ; 
and you mult {er one foot of the ocher Compalle at che degree 
of che diffance whezein your ſhip is from the EquinoCtial, when 
the faid point is {ought for, and the other point you mult place 
upon the next Eaſt and Welt Parallel. And let this ſecond Com- 
paſſe run by his next Ealt and Weſt Rumb, untill the point of 
the firlt Compaſſe lifred up, being ſer downe, thar point of the ſe- 
cond Compaſſe which came from the ſaid degree doth meete 
therewithal : and where thoſe rwo points ſhall mect, there is the 


true point of the ſhip, 
CHaPe, XXVIL 


of the leagues which in Navigation anſwer to each degree 


of Latitude in every Rumb. 


F we ſuppoſe (as we have before ſaid in the chap. (of :he 

[ quantity of the earth) that the greateſt circle thereof conain- 
, eth in compaſſe 6300 common Spaniſh leagues; then unto 
every degree of the Meridian (which is the greateſt circle) doe 
zſwer x7 Spaniſh leagus and an half : fo tha: failing Notth and 
South, if your heighth of the Pole, or your diltance from the 
Y EquinoGtial' be varied one degree, you may fay that you have 
'Y gone ſeventeen leagues and an half : bur if you varie one degree, 
'J :nd hold your courſe upon the fit point, then have you Jailed 
'Y 17 leagues and {: And you have declined from the Meridian or 
tight line which paſſer by the place from which you departed, 
three Jeagus and an half, And if you fail _ the ſecond point 
AJ from the North or South till your heighth of the Pole be chang- 
'Y <d one degree, you have then gone 19 _— and Z,and are di- 
I fant from your right line 7 leagues and }: And varying a degree 
'Y upon the third point of the Compaſle from North or South, 
"Y you have gone 21 leagues, and are departed from your righe 

e 1x leagues and }. 

'F Sailing upon the fourth point of the Compaſſe, there doe an- 
*Y finer unto every degree 24 leagues and three fourths, and you 
-J ire diſtant from the right line or Meridian 17 leagues and an 
F half. Upon the fifth point you muſt allow for one degree 31 
J lagues and an half, and then are you diſtant from-your right 
FJ line 26 leagues and 3. Upon the fixth point doe anſwer, unto one 
| degree of Latitude 45 leagues and 3, and you are then prod 
| q RI 1. rom 
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from your right line 42 leagues and *, Upon the ſeyenth point - 


doe anſwer unto one degree of Latitude 89 leagues and 3, and | 


you are departed from your right line 88 leagues, as it appeay 
cth out of the Table following, YR PP 


The Table of the Author The old Table which is leſs 


which is more preciſe. certaine, 


| Leagnes of Diſtance | | Leagus of\ Diſt ance from| 
the conrſe |from the} |the conrſeſthe right line 
or Rumb. right line or Rumb. | or CT 
IS 1 FIETMW 3 2 
WW FL 3 i8 2 a7 
3 | 21 bs 2  S$- 7 
4/1] 24 +5 W727 25 by 
$13 aj 8,5 3L' 3 i 

Is 45 3 i[ 42. | 46 : 42 
7 | 8 3 | 88 88 85 


CHaPe, X XVIII, 


How you may come to know the Longitude or the courſe © 
from Eaſt to Weſt. | 


by the Mariners the diltance from the right line, and 2 

the courſe of Eaſt and Welt, and the heighth of Eaſt * 

and Welt, and it is a part of an Eaſt and welt Rumb 3 

contained between rwo Meridians, one of which runneth by the 
point or place from whence we departed, and the other by the * 
1900 where the ſhip is. This diſtance from the right line is | 
nown by the niean of two things, namely of the courſe and of ? 
the difference of Latitude, or of the courle and diſtance, , 
The courſe and the difterence of the heighth being given,you Þ 
may know the ſaid diſtance by traverſe or by numbers. By Geo-* 
metry, or traverſe it is known in manner following : the height, }: 
or the diſtance of your ſhip from the EquinoRial being known, | 
and the Rumb alſo upon which you have failed, you muſt calt } 
upon your chart 4 point by traverſe, and placing upon that point | 
one of the points of your Compaſſes, and the other upon the Þ 
next Rumb of Eaſt and Weſt ; you muſt place one point of ano- : 
ther paire ofCompaſſes at the haven or point from whence =_ : 
P 


| | Hat which the Coſmogra mou call Longitude, is called 
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ſhip departed, and che other point upon the North and Souch 
Rumb. which is aext. Thele cwo Compaſles ths opened, run- 
ning by their Rumbs one cowards another, you myſt mark where 
the two points meet; namely, that Which came out of the parr 
from whence you departed, and that which you removed from 
the point where the ſhip preſently is, being found by traverſe : 
and where thoſe two points doe meet, there make anocher point 


or prick, Then looke how many leagues there are from the (aid , 
third point to the point of trayerle where che ſhip is, (both y 
which doe alwaies beare Eaſt and Welt one from another) ſo ', vF_- 


many leagues is your diſtance from the right line, And if in 

liead of the leagues ſer down in the ſcale wee meaſure with de- This for the & — þ 

orees taken out of the graduation, we ſhall have the degrees of = av 9M £30 

Longitude which are between the point of our departure, and the day Bon ary; 

point of the place where preſently we are. chart. 7M: 
And it is to be noted, that alwayes when we fail, we either 

alter our latitude onely, and that is, when we fail North and 

South, or we alter the longitude onely, that is, when we fail b 

the ſelf-ſame latxude, going alwayes Ealt and Weſt by the ſame 

parrallel : or we alter both latitude and longitude, when we fail 

by any of the other 28 winds. When we alter the latitude on- 

ly we ſwerve not one jot from the right line or Meridian ; when 

we alter both longitude and latitude, then muſt we find the lon- 

gitude or diſtance from che rightline in manner above-faid, 
But when your longitude onely is altered, becauſe then you 

mult find out the point where the ſhip is by — onely, 

there is no certain manner to know the longitude or diſtance 

from the right line, bur onely little more or lefle, ſetting down a 

point by imagination, and meaſuring by leagues, or by degrees, 

What diſtance there is berween that and the point from which 

the ſhip departed, By numbers you may find out the longitude 

in manner following : The difference of your diftance from the 

+ pq being known, which is ſo many "degrees more or 

leſs, as you have increaſed or diminiſhed in the heighth of the 

Pole, look in the Table annexed to the chapter next before 

this, for the leagues of diſtance from the right line, which an- 

{wer unto one degree by the rumb or point of the compaſs upon 

which you have tailed ; and muluplying thoſe leagues by the 

number of degrees which you have increaſed or diminiſhed in 

the heighth of the pole in your Navigation, you ſhall chen ſee 

how many leagues you are diltant from the rightline, which paſ- 

leth by the place from whence you came, which leagues if you 

” Pp divide 
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divide by 17 and an half, chea will appear unto you the degrees 
of longitude berween the place from whence you departed, and 
the point where you are, : 


CHare. XXIX. 


How you may ſet down in your Chart anew Land, 
never before diſcovered, 


Tr may ſometimes fall out in new Diſcoveries, or when your 
ſhip by means of a tempelt is driyen out of her right courſe, | 


that you ſhall come to the ſight of ſome Iſle, Shoald, or new 
Land, whereof the Mariner is utterly ignorant. And to make 
ſome relation of the ſame, or to go unto it ſome other time, if 
you defire ro ſet it down in your Sea-chart, in the true place,you 
may do it after this manner : So ſoon as you have fight thereof, 
mark ir well firſt with your compaſs, obſerving diligently upon 
which point thereof it lieth. And ſecondly, you mult there take 
the heighth of the Sun, or of the Pole-ſtar, that you may know 
in what point your ſhip is, and that point you mult call the firſt 
point ;. which being ſo done, your ſhip may fail on her courſe 
all that day, till che day following, without loſing her way : and 
the next day mark the land again, and ſee upon what point it Ji- 
eth, and then take your heighth, and with it caſt your point of 
travcrle once again ; and that you may call your ſecond point, 
Then take a pair of compaſſles, and placing one foot upon the 
fult point, and the other upon the rumb towards: which the 
land did bear, when you calt your firſt pyint : ſer alſo one foot 
of another pair of compaſles in the ſecond point, and the other 
foot upon the rumb upon which the land lay when you caſt your 
lecond point; and theſe two compaſles thus opened, you mult 
move by their rumbs, till choſe two feer of both compaſſes do 
meer together, which were moyed from the foreſaid two points : 
and where they do ſo mcet together, there may you ſay is the 
Jand which you diſcovered ; which land you may point out 
with the in-lers and our-lcts, or capes and other fignes, which 
you ſaw thereupon, And by the graduation you may lee the la- 
tirude thercof, that thereby you may fade ir, if at any time af- 
ter you go to ſeck for it, 


-— 
- 


Cnay, 


og op I T_"_ 4 


Q © =, © BOS | Co 


FR a Sao oETVoo uu a = ”- *F wr" 7” FF 77 


The S ea-Chart. 


CHar, XXX. 


Seeing two known points or Capes of land as you ſail 
along, how you may know the diſtance of your ſhip 
from them, 


T is the cuſtome of paſſengers, when they firſt deſcrie that 

land which they would arrive at, to ask the Pilot, how far: 

they are trom land, Unto which queſtion: he may well an- 
ſwer, if he know two capes, or points, or notable places thete- 
upon : Which places the Gerber they be aſunder one from ano- 
ther, the more certainly may he an{wer to that queſtion. 

Ler him pitch therefore one foot of one pair of compaſſes :up- 
on one of the two foreſaid capes, and the other foor' upon the 
rumb which in his compaſſe pointech towards that cape. And 
in like manner ſha!) he do with another pair of compaſſes, pla- 
cing one foot thereof upsn the other known cape, and the other 
foor upon the rumb, which firetcheth towards the faid ſecond 
cape; and moving the two Compaſſes ſo opened by their rwo 
Rumbs oft fromithe land, the very fame point where the two feet 
which came from the two capes do meet, you may affirm to be 
the yery point where your fhip is. And then taking meaſure by 
the ſcale of leagues, you may ſee what diſtance there is fcom the 
ſaid poi"t to either of the forefaid capes, or to any other place, 
which you think good, for it isa very cake matter if you RR 
the point where your ſhip is, 


CHare, XXXI, 
Of the account of the Moone. 


He account of the Moone and of the tides is moſt neceſia- 

ric to be known of Mariners, to enter and depart from any 

Hayens, Rivers, or Barres, and to paſs by ſome banks, and 
ſh.oalds. 

A tide is a regular motion of che Sea whereby at ſome times 
it ſeemeth more increaſed then at other, And thele tides are ot 
two forts : for ſome are ſuch as we call ſpring-tides and neap- 
tides, and the courſe of this motion hapreth from one half moneth 
to another half monech. 'Ochers be thoſe which we call more 


Pp 2 properly 
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properly by the names of tides; to wit, a full ſea, and a low fea, 
a iwelling and a falling fea; and theſe are from the one halt lunar 
day, to the other half. Which tides, as well che firſt as the ſe- 
cond, haye their courle and moving from the motion of the 
Moone : which is of two forts ; one proper from Welt to Ealt, 
by means whereof in thirty days almoll, ir is in conjunRtion with 
the Sun, which we call the new Moone ; and in oppoſition, 
which wee call the full of the Moone ; and thoſe wee name the 
quarters, when it ſhineth half unto us. The other motion is 
from Eaſt ro Welt by the force of the Primwns mobile, or the 
firſt moveable heaven, whereby in one lunar day the Moone 
paſſerh over all che two and thirty poines of che compaſſe, or to 
jpeak more plainly, it rileth and ſetreth, and returneth again to 
ariſe, which two motions of the Moone being knowa, we ma 
ealily diſcerne the manner of both kinds of the forefaid tides. 
And becauſe that to the knowledge hereof it is requiſice chat we 
know the middle motion of the Moone , I will firſt ſer down 
how it ray be known, and then how thereby wee may diſcerne 
the ſeaſons of the tides. 

For which putpole, we are to note that the golden number, as 
it is commonly called, is a certain number of years wherein the 
Moone hath all the diverſties of afpeRts with che Sun that can 
hogpen berween them, which is done in eyery ninetcen years 
almolt. 

As for exatnple, if in the year 1588 there be a conjunRion of 
the Sun and Moone upon the 26 of April, or an oppoticion upon 
the 1x of April, I lay that there ſhall not happen a conjunRiion 
of the San and Moone upon the 26 of April, nor an oppoſition 
upon the 1x of April, till x9 years be expired, which will be in 
the year of our Lord 1607. And foare wee to conceive like- 
wile of the quarters and other aſpets. 

The ſecond thing to be noted, is, that from this golden num- 
ber ſpriageth another, which is called the concurrent. being the 
days of the Moone at the beginning of the year : Which year, 
according to that account, beginneth from the laſt of February, 
about twelve a clock at night, which is the beginning of March. 
And the days of the Moone which then remain, beſides all the 
whole lunare moneths of che year paſt, are called by Calculators 
The concarrents ; becauſe they ſeryc to know the account of 
the Moone, throughout the whole year that is to come ; and 
they concur with other numbers to know the age of the Moone. 
Now by theſe two numbers, to be able to diſcetn the days of the 
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and of the Tides. 


Moone, or the diltance thereof from the Sun, you are to note the 
Rules following. 


The firſt Rule of the Golden number, 


Y From the preſent year of our Lord you muſt dedu& x500. 
Y 21d out of the remainder, taking one in every ewenty, we-ſhall 

fnde the golden number, if they be jult rwenties, Bur if they 
F be not juſt rwenties; above the number of ewenties wee muſt add 

that which renaineth above the twenries : all which being added 
together, if it exceed not nincteene, ſhall be the golden number. 
But if it exceed nineteen, caft away nineteen, and the remainder 
s the golden number, 


The ſecond Rule of the concurrent. 


Divide the golden number by three, and if there remaine one, 
the concurrent is equall with the golden rumber ; and if there 
remaine two, the concurrent is greater then the golden number 

ren : bur if nothing remaine, the concurrenr exceedeth the 
oolden number by twenty, And if this concurrent exceed the 
zmber of thirty, then the remaiader or (urpluſſage ſhall be the 


concurent, 
The third Rule of the Conjunttion. 


The number ofthe concurent being known, you muſt add it 
unto the number of moneths, which have paſled from the be- 
ringing of Afarch laſt palt, till the end of that moneth wherein 
you would know the ſame: and if the whole product amounterk 
zot to thirty, mark how much it wanterh of thirty : and if it ex- 
cederh thirty, ſee what ir lacketh of ſixty, and that which it 
wanteth either of thirty or ſixty is the number of the days of 
ſuch a mogeth wherein the ConyurCtion hapneth, 


The fourth Rule of the full and quarters of the Moone. 


Y 1 the day of the Conjun&ion be before the x5 day of the 
J moneth, add x5 unto the day of the ConjunRtion, and you ſhall 
tad the day of che tull Moone ; and if the ConjunQion happen 
aker the 15 day, take away 15 from the number of the day of 
the ConjunRiop, and you ſhall haye the full Moone of that 

moneth, 
: Pp; The 
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The firſt quarter is ſeven daies after the Conjun&ion, and the Rulc 
laſt quarter ſeyen days after the full Moone. of 1 
F four 

The fifth Rule of the S pring-tides and Neap-tides, wat 

luly 


Upon the day of the ConjunEtion, and of the full Moone, are 
the Spring-tides. and upon the two quarter days are the Neap. 
tides : and fo much the more doe the waters increaſe, as the | 
Conjunction- or tull Moon are nerer : and fo much the more 
they decreaſe allo the neerer they come unto the quarters, 


An example whereby the foreſaid Rules are made \ 


more plain. 


Suppoſe a fleet of Ships lie within the heaven of San Lucar d: WI wor! 
barrameda, expeRing a fit time to pafſe over the barre rowards IF of th 
the Icdies. It is evident that if the Ships be great, chey have need I every 
of much water to paſs the bank, or the barre : which quantity | keep 
of water is only in the Spring-tides. And becauſe they are twice MW move 
in one moneth,namely in the Conjun&tion, and in the full of the WM catur 
Moon, I defire to know when the Spring-tides and Neap-tides WW jro t:; 
of the moneth of Tune in the year 1588 were to be expected, doth 
in which monerh I preſuppoſe the fleet was to depart. Firlt i i cor 
therefore I caſt away 1520. and cut of the 88 remairiog Wl in fift 
Itake from each 20, One, which make four in all; which WW Com 
being added tro the $8 that ſurmoufit $0, they make the 
golden number to be x2, according to the firſt Rules I divide 
thele rwelye by three, and the quotient is {;ure, and nothing re- 
maineth and becaule there is ro remainder, 1 will take two more 
of che concurrent th:n of the golden number, and there ſhall be 
two of the concurreat, caſting away thirty; by-the ſecond Rule, 

Theſe days Adding theſe two to the four moneths which are from the be- 
— ginning of AZarch paſt till this preſent moneth of une, I find 
are to He un- £Þat they make fix. And becaule fix want twenty four to make 
derſtood ac- up thirty, I faythatin the year 15 $8, we had a Conjunction 0 
cording to the che Moon upon the 24 of [zze, by the third Rule, and adding 
_ ſeven unto the day of this Conjun&ion.you have the ficſt day ot 
Kalender, 4, Which is the day of che firſt quareer, And taking away 15 
which goeth from 24 being the number of the Conjurction day. there remain 
always ren nine, and upon that day of the moneth you have the full Moo, 
days before aq adding other ſeven unto the 1100 days of the full Moon, 


_ in you kaye the lat quarter upon the ſixcecnth of Ine by the fourth 


Rulc, 


The account of the Moon 


Rule. I fay therefore that the Spring-tides or greateſt waters 
of the moneth of 7wxe, were in that year upon the ninth, and 
four and twentieth days of ze ; and the Neap-tides, or leſs 
waters were upon the {ixteenth- day of une, and the firſt of 
Iuly by the fifth Rule, TC 


CHae, XXXIT. 
Of the daily Tides, 


O W chat we know the Rules of the Spring-tides and 

neap-tides, let us fay ſomewhat of the Tid es that hap- 

pen every day, which _ upon another ſwift mo- 

tion of the Moon, whereby turning round about the 
world from Ealt ro Welt, ic pafſeth every day by the 32 poiges 
of the Compaſle: and this dayly motion of the_ Sea, fallech no: 
eyery day at the ſame hour, becaule the Moon doth not alwaies 
keep one and che'ſame diſtance from the Sun, For the Moon 
moyeth almoſt thirtcene degrees of her proper motion ia orc 
ratural day, whereas the Sun moveth ſcarce one: and fo one be- 
no taken from thirtcene, there remain x2. And becauſe the Sua 

D X 

doth give, and marke out unto us hours, and the Moon Tides, 
it commeth to pals that an hour being that ſpace of time where- 
in fifteene degrees of the EquinoCtial pals by every point of the 
Compaſle, the part by which the Moon is diſtant from the Sun 
ſhall be twelve degrees, which twelve are { of fifteene degrees 
contained in each hour. Infomuch that the Moon by her mid- 
d!e motion is every day diſtant from the Sun about twelye de- 
orees; Which being reduced into time, do make} parts of an 
hour, whereby the Moon is every day flower then the Sun. in 
comming to cach point of the Heavens by the motion from Ealt 
to Weſt, in regard of that which ſhe hath borrowed for her own 
proper motion from Weſt to Eaſt, Whereof ir commech to paſſe, 
that ſo many days as the Moon is old ſo many times * parts of 
an hour it is ſlower then the Sun in paſſing by cach Rumb, uncill 
the day of their conjunRioa, when as they paſle both by the ſame 
Rumb, in one and the fame hour, And fo according}y, becauſe 
we are to ſe: down the certain hour of every day where the 
Tide happenerh,we mult giligently Obſerve the Rules following, 


Th: 


T he account of the Moon 


The fir Rule, 


In divers parts of the Sea coalt,che Moon maketh a full Se 
every day, being in divers Rumbs, according to the diſpolicion of 
the Land, Bur upon all the coalt of Spain in the Ocean, it j 
full Sea when the Moon is in the North-caſt and South-weſt, 


The ſecond Rule, ' 


Upon the day of the conjunRion and full Moon,you have a full 
Sea at three a clock in the morning. and at three in the afcer noon 
for at thoſe hours the Moon goeth with the Sun at the North 
Eaſt and at the South-weſt. But upon other daies of the Moon 
the full Sca falleth out at the ſame hour when the Moon co 
meth to thoſe two points; which is known by counting che age 0 
the Moon, 


The third Rule, { 


That you may know at all times how many daies old the 
Moon is, you mult add three numbers together; to wit, the con 
current, and the moneths from the beginning of arch to the 
moneth preſent, and the daies of the moneth wherein you woul: 
know this: and if the whole produc exceedeth not thirtie, it cor 
raineth jult che daies of the Moon; bur if it doth exceed thirtie 
the ſurpluſſage ſhewerh the daies of the Moons age. 


The fourth Rule, 


Mulciplie the daies of the Moons age by four, and divide the 
product by five, aad the remainder atter divifion containeth the 
hours whereby the Moon commeth more {lowly then the Sun,tc 
the North-eaſt or South-weſt, or to that Rumb wherein it ma 
keth a full Sea; Which hours ſhall be added to the three hours ol 
the morning, and then you have the hours of the firſt Tide or 0 
the full and ſwelling Sea;and fix hours and almoſt a quarter after 
commeth the firſt ebbe, or low water, and 12 hours and ; after 
the firlt full Sea, commeth the ſecond Tide: and other fix hout 
and * after the lecond Tide, commeth the ſecond ebbe, 


Th 


and of the Tides. 


The fifth Rule, 


When the daies of the Moons age are leſs then fifteene, we 
may make by them our account for the Tides: but if they exceed 
fitteene, we mult make our account by the ſurpluſſage, 


An example of the ſaid Rulcs, 


Upon the 29 of July 15 88, I'defired to know the hours of the 
full Sea and of the ebbe; ro make choice of that which might 
leem molt expedient for my Voyage, By the fo:m x example I 
find chat the golden number of this year is 12 and tl e corccurrent 
2, according tothe correction of the year by Pope Gregorie the 
13, Then add this number of 2 to the number cf 5 moneths, 
which have paſſed from the beginning of Afarch and the 29 days 
of the monech of J#ly, all which z numbers make 36;rhen I caſt 
away 30, and there remain fix daies for the age of the Moon:and 
becauſe they excced not fifteene, I multiply them by * of an hour, 
according to the fourth Rule, and they make I divide theſe 24. 
by 5, and I find the quotient to be four, and the remainder four, 
And ſo I fay that the Moon commeth to the North-ealt four 
hours and 4 later then the Sun, And becauſe the Sun commeth 
to the North-eaſt at three a clock in the morning, I add thoſe 
4 hours and ? unto the 3 hours laſt mentioned, and they make 
ſeven hours and ?, which is the hour of the morning wherein 
the Tide or full Sea happeneth. And adding unto theſe (eyen hours 
and * other fix. hours and }, they make in all fourteene hours, 
Which falleth- out at two a clock in the afternoon, which is the 
hour of the fixftlow-water or ebb, And adding unto the faid 
hour of the tull Sea twelve hours and 7, it will amount unto 
eight of the'elock and.! part of an hour, which is the hour of 
che night wherein the ſecond Tide or high water was. And 
add unto this ſecond Tide other fix hours and 5, and they make 
rwo of the clock in the morning and }, at which time there com= 
meth the ſecond ebb or low Sea, 
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The account of the Moon 


CrHae. XX XIII. 


Of a certain Inſtrument, whereby you may in gene- 


rall judge of the Tides, 
B Ecaule the Tides (it being ſuppoſed that in all places they 


proceed from the motion of the Moon) run not in every 
part of the world by one and the ſame Rumb, as it is 
manifeſt in the channell of Flanders, and in all the coaſts 
of the Northern Sea, which is a matter of great confuſion and 
diſhculty co' Mariners; I thought good here to ſer down an In- 
firumene, whereby (the daies ot the Moon and the Rumb, 
whereupon the Moon cauſeth the Tide in every part, being 
known) they may judge of the ebb and flood with great facility. 

Draw upon a ſheet of paper, or upon a plate of tinn, or any 
other matter, a circle as bigg as the palm of a mans hand, and 
half a fingers bredth; within chat circle draw another circle; and 
having divided them both into 32 equall parts, with lines drawn 
from the center to the circumference of the greater circle, upon 
the upper end of one of thoſe lines, place a flower-deluis, and 
the number of x2, and in the next line thereunto toward the left 
hand, fer down 12 and}, and in the third line x 5, and fo pro- 
cced torwards, putting down upon every line following? of ar. 
hour more, untill you come again to the number of x2 ia the 
lowelt line, And from thence forwards ſet down the fame num- 
bers that you did at the firf}., 

Thete 32 lines ſo drawn, doe repreſent the 32 winds, where- 
by che Sun and Moon paſs every day. And fo you may {et 
down the names of the principal Winds, to the end that you may 
know them, nad-hos that are next them. And then in like 
manner make another round and ſlender Table, as bigg as the 
ionermolt circle of thoſe two which you drew in the firſt Table : 
and dividing it into thirty equal parts, firſt inzo two by a line, 
dividing it in the midſt, and then cither of thole two into three, 
and every of thoſe three into five : theſe diviſions will repteſent 
the days of the Moon. And leaving upon 1 of thoſe parts an 
Index or ſmall point, which may reach without ghe circle, ſer 
down the numbers thereof, beginning with 30 in that part where 
that point endeth, and the number of 1 in the line following to- 
wards the left hand, and then 2, &c. till you end at the lame 
point with 30, This being doge, faltea with a chred or _ ” 
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and of the Tides, | 
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ſecond Table or Circle upon the center of the firt, ſo that it may : 


freely without impediment turne round abour, 


The uſe of this Inſtrument, 


The uſe of this Inſtrument is, that knowing in every Port or 
part of any coaſt, the Rumb or quarter on which the Moon 
maketh full Sea, or high water, you muſt note upon che outward 
Circle of the Winds that quarter or Rumb : and placing the 
tooth or point of the inner Circle were the number of 3o is upon 
that quarter or Rumb ; make it there faſt, puting a litle wax un« 
derneath, chat ir may not” moye, Then account the days ofthe 
Moons age in the 1nrer Circle, and over againſt the end of your 
account you ſhall ſee in the urtermoſt Circle the hour of the full 
Sea of that day, together with the Rumb where the Sun isat 
that hour. And at the ſame hour when it is in the contrary parts 
it will make a full Sea. The place of the moon arthe hour of 
the tide, is alyaics cither where the point js, or at the point rig 
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over againſt it, and hence po may eafily find both ebbes alſo, 
This hitle Infirumenc, although it be but of ſmall Invention, is 
of great uſe and profit for the Navigations of Flanders, France, 
E ngland, Ireland, and all the Northern regions, Where you have 
much variery 1n the tides, 


CnaPe, XXXIII1- 


Of the making of an untverſall Diall, which may ſerve 
Generally all the World over. 


ID Raw upon a Table or fiboord the Circle A BCD 


upon the center E : and half a fingers breadth within 
that Circle, upon the ſame center draw another Circle : 
and about the breadth of a wheat 6orn within the ſe- 
cond Circle, draw a third ; and placing your Ruler upon the 
center E, by theright line A C divide the two inner Circles in 
the midit ABC, and CDA inthe points BD, upon which, 
and upon the center E the Ruler being placed, you may draw 
the line B D, whereby every one of the foreſaid Circles that be 
divided into four equal parts, And dividing every one of thoſc 
four Quadrants of the inner Circle, to wit, AB, BCCDDA 
mro 9o parts (as the manner is in the making ofan Aftrolabe) 
ſer numbers thereto from 5 to 5. begining your account from the 
two points A C, and fo proceding both ways till you end your 
account in 90, atthe points BD ; and this inner Circle thus di- 
vided, repreſenteth the Meridian, 
And the point C is the North, A the South, and the points B 
D are thoſe where the EquinoQtial cutteth the Meridian, Then 
count 23 degres andan half from the point B :o F,and to Gon 
both fides, And ſo much account alſo from the point D to Hand 
to I. And then drawing two right lines F Hand G I, the liae 
F H ſhal] reprefent the Tropick of Cancer, and G I the Tropick 
of Capricorn, And thoſe two lines ſhall cutthe line C A, (which 
is the Axtree of the World, and the Circle of fix of the clock in 
the morning and eyening) upon the /points LM, Then count 
fifrecne degrees from C towards B, and other fiftecen from A to- 
wards B, and placing your Ruler on either ſide upon the end of 
your account, you ſhall cut the EquinoRial B D upoa a certain 


- point, Which ſhalt repreſent unto you ſeven a clock in the morn- 


ing, and five of the clock atevening, And counting other fit- 
teen degrees on both fides, more towards the point B, and pla- 
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cing the Ruler as before, you ſhall cur the line BD in another 
point, Which ſhall repreſent eight of the clock in the morning,and 
four in the afternoon, And accounting | higher fifteen degrees 
more one both fides, and placing your Ruler upon the end of 
your account, it will divide the line BD ar another point, which 
ſhall be nine a clock in the morning, and three in the afternoon ; 
and fo you ſhall proceed from fitreen to fifteen degrees, till you 
come to eleven of the clock in the morning, and one in the after- 
noon, And if you will have the half hours alſo, you mult ac- 
count from ſeven degrees and an half, to ſeyen and an half; and 
doing as you did with the fifteenth degrees, you ſhall haye the 
half hours alſo, TER Ore © [oy bh 
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Then placing your compaſles upon the center E.and upon eve- 
ry diyiſion of the line E B you ſhall draw the fame diviſions like- 
wiſe upon. the lige ED which beirg done, draw certain obſcure 
lines from the point A to the diviſions of the line E B : and draw- 
. ng the” right line G F, fre where GF is cut at the higaelt ob-the 
| a. Qqz NN obicure 
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obſcure hties, which muſt be ac che point N, from whence the MN T 
line NOis to be drawn equally diſtant from the line BE. Ang Wl E 
this line N O ſhall be divided proportionally by the obſcure ( 
lines, even as the line B E, Thea let the diviſions of the line I ©! 
N' © be transferred into the lines M &, MI, LF, LH, and then 
the Tropicks alſo ſhall be divided. Then mou three poiats I] 7" 
anſwerable in the EquinoCtial, and the two Tropicks, you ſhall of 
draw certain parts of Circles, ſeeking the center of thoſe three Ml © 
points in the EquinoRtial line extended forth on either (ide, and 
theſe parts of Circles repreſent che hours - then make an account 
of the degr. of Declination from the point B, and from D on I P? 
both ſides by every 2 degr. and draw lines Parallel to the Equi- 
noRiall from one to another ; and thoſe ſhall be the Parallels of Wl #! 
the Suns Decligation, Moreover you ſhall make an Horizon as 
large as the Diameter of the inner Circle, which ſhall be divided 
after this manner : Count from the points A C towards B five P 
degrees; and putting your Ruler upon che ead of the account of | 
both parts, ſee where it cutteth the line E B, and chere make a 
mark : and then counting on both ſides other five degrees, and 
putting the Ruler once again at the end of your account, make 
another mark where it cutteth the line E B, And fo the line EB 
muſt be divided from five to five degrees ; which diviſions ſhall WF «., 
be removed into the ſaid Horizon, faſtning it to the Center, aud ay 
laying it to the line BD, and dividing it both ways as the line Hor 
E Bis divided; and fer numbers thereinto from 5 to 5, which 
may begin in the midft, and end with go at the _ of the Horti- he 
zon, and let every one of theſe parts be divided into five other 
parts or degrees, Then accounting from the Center E in the Hori- fe | 
zon eleyen degrees and {,youſhall ſer there a mark, which ſhall be 
the ſeventh point from North and South, that is, it ſhall repreſent oa 
the points Which are next to the Eaſt and Wet ir the Compaſk, fall 
And accounting another eleven degrees and a quarter, and ma* Wy, 
king there a mark,ir ſhall repreſen the fixth point from North 
and Souch And ſo you muſt doe with the other points, and then hs | 

* your Inſtrument is finiſhed. | 


CHaP, XXXV. 
Of the parts of this Inſtrument, 
| N chis Inftrumear, the firſt thing is a Circle divided into 360 


degrees, which is the Meridian and the line of twelye a yn 
| | cs he 
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The ſecond are the right lines, of which that in the midſt is the 
EquinoRial, and the rwo others are the Tropicks of Cancer and 

apricorn. And the other lines between thoſe are the Parallels 
of the Suns Declination, which have their numbers agrecable to 
them, And thoſe that are berween the EquinoRial, and the 
Tropick of ({ ancer, doe ſerve from the 11 of March to the x 3 
of September, and the others for the reſidue of the year, The 
crooked lines which croſs thoſe Parallels are the hour lines. And 
the point of the Meridian, which in go degrees diſtant from the 
EquinoRial, towards the left hand, is the Norch Pole : and the 
point oppoſite to that, is the South Pole, In the Horiz on there 
are firſt the degrees, and then the poincs of the Compaſs diſtin- 


ouiſhed by the imall pricked lines, 
CHae, XXXVI, 


How you may know what a clock it ts by this Inſtrument, 


\ T any time ofthe day, when you would know what a 


clock ir is,take the heighth of the Sun with your Aftro- 

labe, and ſeeking the Table of the Suns Declination 

what Declination it hath the ſame day, and the height 
of the Pole; which a good Mariner knoweth at all times, becaule 
he muſt dire& his courſe chereby. This being known, place the 
Horizon Inſtrument on the one (de under che North, and on the 
other fide aboye the South, ſo many degrees as his diſtance from 
he EquinoRtial 1s the fame day : and faſten it there with a little 
wax that it may not move, Then count in the Meridian on cither 
ide from the Horizon(which now (tandeth firm)the height of the 
Sun above the Horizon, take with your Aftrolabe : and by the 
end of the account, draw a line or thred overthwart, which 
ſhall be equally diſtant from the Horizon, Then reckon the Suns 
Declination' in the parallels, beginning from the EquinoQial of 
he Inflrument that way which the Sun Declinech, and mark 
the line or Parallel at which the account of the Dechination end- 
nh; where and at What hour it is croffed by the thred, for that 
tour is the hour of the day. But note this, thar if the crofling of 
the thred and Parallel be fall upon the diviſion of the Parallel 
and of the bour,ic is a juſt hour;bur if it fall befide the common 
neeting of the Parallel and of the hour-line upon that fide where 
t falleth, ſee how much more there is then an hour, whether }, 
'r 3, or 5, &c, Now although eyery hour line hath two Ay: 
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one of the mornirg and another of the afceroon, yer it is,an eafie 
mater to diſtinguiſh which of them will ſerve your turn, if you 


know Whether your Obſervation be before high noon or atter, 
which is to be known by your Aſtrolabe : tor it the Sun aſcend, 
it is beforc noon ; bur if it deſcend, it is afternoon, 


CHAP, XXXVII. 
Of the Variation of the Compaſſe, by this Inſtrument, 


Compaſle, you mult doe thus: When the Sun rifeth or goth 
down at the Horizon, Obſerve him with your Compaſle, 
noting very diligently upon what Rumb and part of the Rumb he 
riſeth or falleth. And it the compaſſe be divided into 36o parts, 
beginning to reckon them trom the Ealt and from the Weſt onci- 
ther (ide, and ending in the North and South with go degrees, ir 
ſhall be che fitter for this purpoſe, becauſe then you ſhall ſee the 
very degree ofthe Compaſle upon which the Sua riſeth or ſerterh, 
Then the Horizon being ſet falt(as we have ſhewed in the former 
chapter)mark in the Inftrument by which part or degree of thoſe 
upon the Horizon, the Parallel of the Suns Declination that day 
doth crols the ſame:counting in the numbers of the Horizon from 
the center towards the North Pole,if it be front the 1 x of M{arch 
to the 13 of Seprember;or towards the South Pole,the other half 
of the year:And mark alſo whether this croſſing be ſo many deg, 
diſtant from the diviſion of the Equino&tial of your Inſtrumentas 
the Sun in his riſing was diſtantfrom the Ealtof the Compaſſe,or 
at his going down was diltant from the Welt thereof;for then you 
may 7b that the Compaſſe hath no variation at all. But if it be 
not ſo, mark che Rules following, 

x When the Sun riſeth by the ſame Rumb of the Compaſk 
which the Inlitrument doth ſhew , the Compaſle hath no yari- 
a:jon at all, 

2 When the Sun riſcth more to the North of the Compaſſe, 
or goeth down more to the South, then is ſhewed by the Inftru- 
ment,all che difference berween the Inſtrument and the Compaſle 
is the North-eaſting, or variation thereof to the Eaſt-ward, 

3 If he Sun rileth more to the South of the Compaſſe,or {et- 
eth more to the North then the Inſtrument ſheweth, all the dif- 
terence between the Inſtrument and the Compaſſe is the North- 
welting, or Weſterly yariation thereof, 


F you would know by this Inſtrument the Variation of the 


Char, 
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CHae, XXXVIIL 


At what hour the Sun riſeth and ſetteth every day, 
in all parts of the world. 


H E heighth of the Pole in that part where you defire 
| to know this, being known; place the Horizon in ſuch 


ſort as was ſhewed in the 36 chapter, And finding 

by the Table of the Suns Declinations the Declination 
which the Sun hath thar day, count the lame from the EquinoRi- 
al ofthe Inlirument toward s that part whicher the Sun declineth 
amorg the Parallels, and then mark the Parallel whereat your 
account enderh, in what hour, and in what part of the hour it 
cutteth the Horizon, nocing that every hour hath cwo numbers, 
one af:ernoon which is the Ce of the Suns ſetting; agd another 
before noon, which is that wherein the Sun riſech, 


CHae. XXXINX, 


Of the length of the Day and of the Night. 


= He hour of the Suns going down being known,double it. and 
the double number of hours will ſhew you the length of 

the day. Allo the hour ofthe Suns rifing being known, 
and doubled, will manifeſt unto you the length of the Night, in 
that part of the year when you defre to know the ſame, 


Cnae. XL. 
Of a Night-atall by the North. 


'F HAT being known which is b-fore declared of the 

ſituation of the North Star and of the guards, we may 

| eafily know in the night what a clock it is, whereſoever 

we can ſee the North Stars: preſuppoſing that upon the 

15 of April at the very point of mid-night, the former guard 

goeth a-head in reſpe& of the North Star, And becauſe by this 

account of the hour of che night, we muſt rake for a beginning, 

the very inſtant when the former guard maketh mid-night; che 
Rule following is to be Obſerved, 
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The Rule, 

The number of the whole monerhs which have paſſed ſince 
the 15 of April forward being double, you have the number of 
the hour wherein the former guard maketh midaight, being 
head-moſt : and if the moneths fall not out juſt, add for eyery 
fifceen days, above the whole moneths, one day, and for eyery 
day four minntes, and you ſhall know whea it is midnight, 

As for example. 

Tf I would know upon the 15 of November, where the for- 
mer Guard makech midnight, I account the whole moneths 
from the x5 of April, and I find them to be ſeven : which being 
doubled, make fourteen. I fay therefore, that.upon the 15 of Ne- 
vember, it (hall be midnight, when the former Guard hath 
paſſed before the North.or head fourteen hours. And ſe allowing 
three to the North-well, three to the Weſt, and fix to the foot, it 
may be faid that the former Guard going two hours before the 
foot towards the South-weſt, that ir is midnight, whuch ſhall 
come to paſſe when the former Guard goeth an/hour before 
from the Sourh-weſt, This being thus preſuppoſed, when I 
would know in the ni#ht What a clock it 5g por note tWO 
things : the one is, in what part the former Guard maketh mid- 
night the ſame night, The ſecond is, in what part the faid 
Guard. is at the ſame inſtant, when I would know the time of the 
night ; which being underſtood, I will make mine account from 
that which the Guard wanteth of being come to the place 
where that day it maketh midnight ; or from ſo much as it hatb 
paſſed the fame place,making mine account that one thitd part of 
four points of the cempaſle 1s an hour, and chat which it wanteth 
of being come, or which it hath paſſed forward, are the hours 
before midnight, if it be not-come to the place ; or after mid- 
night, if it have gone beyond. 

| As for example. 

I ſee the former Guard in the Northweſt upon the x5 of /n/; 
becauſe that upon. the: x 5 of [uly, by the account before menti- 
oned, the former Guard: maketh midnight in the Weſt :'and 
frem the North or head to the Wet, are fix hours; and from 
the Northweſt, where I ſaw the Guard, to the Welt, where it 
makech midnight are three hours ; I lay therefore that it is three 
hours before midnight ; that 1s to ſay, nine of the clock at night. 
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Of the Suns Declinatton, 


Ecauſe the Tables of the Suns Declination that have bin 
molt in uſe amongſt Engliſh Sea-men, doe both in faſhion 
and manner of uſing ſomething difter from thoſe before ſet down, 
P'S: 17 3, 174, &c. Leaſt any cherefore of the meanger ſort might 

miſtaken, or thould not rightly conceive the manner of uting 
theſe Tables ; I thought good to adjoya thele alſo here follow- 
ing,bearing in a manner the ſame fgrm and ſhape, and therefore 
allo to be uſed altogether almoſt in the ſame ſortthat thoſe Tas 
bles have been, which for theſe many years have been moſt uſed 
by Engliſh Mariners, 

This Table of the Suns Declination containeth twelve particu- 4 
lar Tables, ſhewing the Declinations of the Sun for every day of } | 
the twelve moneths of the year for four years together, from leap | %'S 

cto leap year. In the head of every one of thele Tables is 
on ſer down the moneth for which that Table is made, Under 


this are-placed che years of our Lord, for which thoſe Tables 4" C 
may ſerve: which years are divided into four ranks, ſignified by #218 
the four Arithmericall charaQters 7, 2, 3, 4, that are ſer over us 74 


them, The firſt rank coataineth the firlt years immediately follow 
ing after the leap year : the next rank containeth the ſecond years 
atcer the leap'year : in the third rank are ſet down the years that 
follow three years after the leap year : and in the fourch and laſt 
xank are the fourth years after the precedent leap years, which 
are alſo leap years themſelves. 

Under every one of theſe ranks of years there are wo columns; 
the firlt whereof corcaineth the degrees and min. of the Suns De- 
clination, anſwerable to every day of the moneth, ſuperſcribed 
in each of thoſe years, without tenfble error, In the lecond 
columa are ſer down the minutes of the difterences of the Suns 
Declinations for eyery one of thoſe dayes, for the readier finding 
of the part proportional of this difference, anſwering to any 
difference of Longitude from London, wheceof you may read 
more pag, 181, &c, In the fuſt column of each of theſe Tables 
next the left hand are placed the numbers of the days of the $1 4k 
moneth that is ſer down in the head thereof. The ule of chis (4-7 
Table for knowing the Declination of the Sun at any time is —_ of "M5 24 
thus : look the moneth and year wherein you would know the © 
ſame in the head of the Table, and the day of the moneth inthe pl 

firſt column next the left hand ; thea proceeding from that day rf 
direftly in the fame line towards the right hand till you come 
right under the ſame year, you ſhall here find the Declination 
you ſought for. | | 
BO Rr 2 Take 4 
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The Rule, 

The number of the whole monerhs which have paſſed fince 
the 15 of April forward bcing double, you have the number of 
the hour wherein the former guard maketh midaight, being 
head-moſt : and if the moneths fall not our jult, add.for eyery 
fifceen days, above the whole moneths, one day, and-for eyery 
day four minutes, and you ſhall know whea it is midnighe, 

As for example. | 

Tf I would know upon the 15 of November, where the for- 
mer Guard makech midnight, I account the whole moneths 
from the x5 of April, and I find them to be ſeven : which being 
doubled, make fourteen. I fay therefore, that.upon the x5 of Ne- 
vember, it (hall be midnight, when the former Guard hath 
paſled before the North.or head fourteen hours. And ſe allowin 
three to the North-well, three to the Weſt, and fix to the foot, it 
may be ſaid that the former Guard going two hours before the 
foot towards the South-weſt, that it is midnight, whuch ſhall 
come to paſſe when the former Guard goeth an/hour before 
from the Sourh-weſt, This being thus preſuppoſed, when I 
would know in the nieht What a clock it wk mult note two 
things : the one is, in what part the former Guard maketh mid- 
night the ſame night, The ſecond is, in what part the faid 
Guard, is at the ſame inſtant, when I would know the time of the 
night ; which being underſtood, I will make mine account from 
that which the Guard, wanteth of being come to the place 
where that day it maketh midnight ; or from ſo much as it hatb 
paſſed the fame place,making mine account that one thitd part of 
four points of the cempaſle 1s an hour, and chat which it wanteth 
of being come, or which it hath paſſed forward, are the hours 
before midnight, if it be not-come to the place ; or after mid- 
night, if it have gone beyond. 

. As for example. 

I ſee the former Guard in the Northweſt upon the 15 of In; 
becauſe that upon. the: x5 of ſly, by the account before menti- 
oned, the former Guard maketh midnight in the Weſt :'and 
frem the North or head to the Wet, are fix hours; and from 
the Northweſt, where I ſaw the Guard, to the Welt, where it 
makech midnight are three hours ; I lay therefore that it is-three 
hours before midoight ; that is to ſay, nine of the clock at night. 
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Of the Suns Dezlination, 


Ecauſe the Tables of the Suns Declination that have bia 
molt in uſe amongſt Engliſh Sea-men, doe both in faſhion 
and manner of uſing ſomerhing difter from thoſe before ſet down, 
P'S: 17 3, 174, &c. Leaſt any therefore of the meanner ſort might 
miſtaken, or thould not rightly conceive the maniner of uſing 
theſe Tables ; I thought good to adjoya thele alſo here follow- 
ing,bearing in a manner the ſame fgrm and ſhape, and therefore 
allo to be uſed altogether almoſt in the ſame ſort that thoſe Ta« 
bles have been, which for theſe many years haye been moſt uſed 
by Engliſh Mariners, 
This Table of the Suns Declination containeth twelye particu 


lar Tables, ſhewing the Declinations of the Sun for every day of | 


the rwelve moneths of the year for four years together, from leap 

ear to leap year. In the head of every one of theſe Tables is 
Eft ſer down the moneth for which that Table is made. Under 
this are placed the years of our Lord, for which thoſe Tables 
may ſerve: which years are divided into four ranks, ſignified by 
the four Arichmericall charaRers 7, 2, 3, 4, that are ſer over 
them, The firſt rank containerh the firlt years immediatoly follow- 
ing after the leap year : the next rank containeth the ſecond years 
atcer the leap*year : in the third rank are fer down the years that 
follow three years after the leap year : and in the fourth and laſt 
zank are the fourth years after the precedent leap years, which 
are alſo leap years themſelves. 

Under every one of theſe ranks of years there are wo columns; 
the firſt whereof cortaineth the degrees and min. of the Suns De- 
clination, anſwerable to every day of the monerth, ſuperſcribed 
in each of thoſe years, without tenfible error, In the lecond 
columa are ſer down the minutes of the differences of the Suns 
Declinations for eyery one of thoſe dayes, for the readier finding 
of the part proportional of this difterence, anſwering to any 
difference of Longicude from London, wheceof you may read 
more pag. x81, &c, In the fiſt column of each of theſe Tables 
next the left hand are placed the numbers of the days of the 
moneth that is ſer down in the head thereof. The ule of this 


Table for knowing the Declination of the Sun at any timeis .The = of 


thus : look the moneth and year wherein you would know the 
fame in the head of the Table, and the day of the monerh inthe 
firſt column next the left hand ; thea proceeding from that day 
directly in the fame line towards the right hand till you come 
right under the ſame year, you ſhall there find the Declination 
you ſought for, £ 
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Of the Suns Declination. 


' Take for example the 24 day of February in the year 1610, 


Finding therefore that moneth and year in the head of the 


| Table, and. the 24 day in the firſt column ; in the ſame line pro- 


ceeding towards the right hand, ill you come right under that 
year,you have there the Suns Declination for that time 5 degrees 
34 minutes towards the South ; 
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By the height of the Pole-ſtar to know the height 
of the Pole. 


He Tables following are calculated for the-end of che 
| year 1610, ſerving without ſenſible error for man 

years to come;they ſhew the height of the Pole for 
convenient Lacitudes, by che height of the Pole ſtar and 

he help of che Guards,in eight leverall pofitions:ſo that you may 
y help of them,in any place on the North fide of the Equator, to 
the Latiude of 74 degrees, or further, once in three hours every 
cleer night,nake a good Obſervation of the Latitude, In the three 
laſt poſitions, if the height of che Pole be bur little, the Guards 
will be hid under the Horizon ; notwithſtanding if by the hour 
of the night, or the height of any known tar, by the help of a 
Globe, or Aftrolabe, - wee know when the ſtars doe come to 
their due poſition, we may Obſerve the Pole far, and find the 
height of the Pole near as well, as if they were aboye the Hori- 
zon, The Poſitions are carefully ro be Obſerved, that the rwo 
ſtars mentioaed in the head of the Table be either in the ſame 
Azimuth one direly over another (which is known, if looking 
with the one eye _ a perpendicular cord will hide or cover 
them both) or elſe of the ſame Altitude aboye the Horizon, 


which is diſceracd by the Crofle-ſtaffe. At that inſtant that any * 


ſuch Poſition ſhall happen, take the height of the Pole ſtar; and 
the Table anſwerable to that Poſition ſhall give you the height of 
the Pole. 

For example ; when the greater Guard is direRly under the 
Pole (tar, I find the height of the Pole far to be 4.7 degrees and 
rwenty minutes : I looke in the ſeventh Table and find the heighe 
of the Pole for 47, to be 44 degrees, 36 minutes : to this I add 


20-minutes, becauſe the height of the ſtar is 20 minutes above 


. then is the height of the Pole 44 degrees 56 min. the ſe» 
= may -= - neglected, though x inſerted in the 
Table,rather for fatisfaRion of the reader, in the certainty of the 
Calculation, then for any necefſary uſe, "be 

If when the greater Guard is in the Eaſt, of equal height with 


- the Poleſtar, I find the height of that ſtar to be 75 degrees, 40 


minutes. In the firſt Table I find the height of the Pole anſwer- 
ing to 75 deg, to be >7 deg; 26 min, and the difference one des 


gree, three minutes : the part I—_ whereof for 40 mi- 
| t nutes 
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82 be Latitude found by the 

nutes, is 42 min.which added to 77 degrees, 26 min, makerh 

the crue Elevation of the Pole 78 degres. 8 minutes. 
 Wherethe height of the Pole Rar is but lictle, there you muſt 
ſubdu& the reflation from the ro od pans otherwiſe we 
ſhall __ find the beight more then in truth it is, this Refra« 
Qtion cau the Obſeryations of the Sun at the South, and ar 
the North,(when the Sun neyer ſetteth in Northern climates) to 
give ſeyerall Latitudes in the ſame place,the Obſeryation at the 


orth alwaies making the latitude too great, Concerning this 
RefraQion, ſee page. 97, © 
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herghth of the Pole-ftar. 


When the greater guard is in the ſame 


heighth with the Pole Star. 
10 | I UV LY my 
1 ©. % 6 2 
[ST iy ob 
Þ-4 *& 3 0 
S\ Heighth of || © Heighth of| | * > |Heighth of 
F\the Pole, Tithe Pole, I the Pole. . 
Deg.\deg- mi. ſe, Deg.\degr.mi.ſec Degr |degr.mi.ſec 
x | 2 26 49 28 [29 35 46|| 55 [56 50 52 
| 23 27_8$ 29 |39 36 9|| $* [57 5x 46 
3 | 4 27 26|| 30 [31 36 33|\ 57 |53 52 42 
4|5 27 44 ze [32.36 71S jo 92 41 
5 | 6 28 2 | 32 |33 37 22 59 |60 54 44 
| 6 | 7 28 21| 33 [34 37 47 60 |6x 55,50 
> | 8 28 40 | 34 |35 38 x3]| ®* [62:57 © 
8|9 28 58| 35 [35 38 39] £2 |63 58 14 
| 9 |10 29 17 36 [37 39 6|, 63 64 59 33 
10 |11 29 36|| 37 38 39 34] 64 |66 © 58 
1x |12 29 55| 38 |zy 49 3 65 \63 2 28 
x2 |13 30 14| 39 149 49 31| 66 \68 4 3 
x3 [14 30 33' 40 [4: 4 1167 169 F 46 
x4 [15 39 53 | 4x {42 43_32]| 8 po 72 38 
| 5 [16 3x 12] 42 [43 42 3] 99 |7® 9 40 
r6 |17 31 32 | 43 |44 42 36 70 |72 12 13 
17 |i18 31 52| 44 |45 43 91] 7% |73 14 20 
i8 |r9 32 11 | 45 [45 43 44] 72 [74 17 © 
io [20 32 32 | 46 [47 44 20] 73 |75 39 54 
20 [2x 32 52| 47 148 44 57\| 74 [76 23 © 
21 |22 33 13:| 48 [49 45 3%] 75 177 26 19 
22 23 33 34| 49 |5© 45 15, 76 = 29 Fl 
| 23 124 33 F5\} 5O 5x 45 y7\l 77 |79 33 36 
24 |29_34 37\| 5 [52 47 421] 72 2.37 39 
| 25 (26 34 38 | 52.153 48 25\] 79 |81 41 49 
26 py 1 | 53 \54 49 12|| 80 |82 46 17 
| 27 [28 35 23 | 54 '55 $2 1 Bet 
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ds are of equal heighth betwixt 
es ee Tbs £Þ cle [EF 


JE RE 
EE BY I _ 
Mw FS oy hth of 
el k y . "we H , th o 
*< roy en of T rv x4 od Py TT, Pole 
 & [the Pole. Q pecan oO OG Pry F 7 
"I depr.mi.ſec. Degr|degr. mi.ſec| |Deg. Segr ani ſee 
"ww 3 46 20 2 ZO 40 Z3 6 $ 41 57 
2 | 4 46 23|| 29 3x 46 36 T REY 
Th 1:5 48 well 20 OT SEN 25 59 41 2 
4 [44627|3r (a 4631 | 38 (ado 51 
4 | — _—_ |} —C_——— —_ G1 S- 9 
t_ 6 2 F9 4 
eli 5 |33 (3 4s 20h Go (62 39 26 
(7 _ 34 [35 46 22|| 6x [63 38 36 
7 ahve” 24 35 E 46 19|| 62 164 37 39 
9 vn 4 - 37 39 46 IO 64 66 35 39 
Ix [13 46 3 - - = o|| 66 [68 32 14 
[ite -- Sh. > — = 67 [69 30 19 
I3 |IF 46 = _ +2 jo + 68 [70 28 -Y 
E:3-£ tt 72 (44 45 40 69 72 25 21 
IF 117 = 42] | 4 45 45 32| 70 '22 as 7 
16 85 46 43 LE: 46 as 23 =_ '73 18 I3 
IEEE EBE 
I8 [20 SK, _—_ DG 5 on oc 
__ RT REN OO LEY 
2539 HEINE 
20 [22 46 43 = are 75 76 5o 17 
[25 23 - ++ - Fx 44 25 76 77 36 46 
SRI HIERED 77 [78 17 2 
fx doſh hm 53 43 53/| 78 [78 47 20 
24 Fi [93 #3 951] 70 | 
a—_ x qu 35 79 
25 7 46 41| | 52 41 = ” 8 
26 128 46 © F3 6 42 £5 $1 
127 129 46 39' | 54 '5 
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When the greateſt guard is diretly above the 


CE 


Pole Star, 

SD X* [SD 
WS | 
$4  Þ+: wa 

* SV! Heighth of || * S|Heighth of S\\Heighth of 

$* the Pole. Ap Pole, S\the Pole, 
Degr degr.mi .ſec| Deg. Hegr. mſec Deg. |degr. mi.ſec 

| 3 22 29|| 28/39 21 55|| 55 |5> 25 513 

2| 4 22 28| 29/31 21 53\} 5658 20 4; 

3] 5 22 27|| 30|32 21 52] 575g 20 43 

4P 6; 22 26|| 3133 21 -50|} 58169 25 38 

F] 7 22 25|| 32|]34 21 48 F9 (6x 20 34 

6| 8 22 23|| 33135 21 47 60162 20 28 

7| 9 22-22 3413s 21 45|| 6x|6; 20 23 

$| 10 22 21|| 35137 21 43|f 62164 20 17 
'9|11 22 20 36135 21 41|| 63 6F 20 11 
10|12 22 19|| 37139 21 39\| 64|66 20 4 
1x] 13 22 17) 38149 21 3b G5 [67 19 55 
12] 14 22 16|| 39|41 21 | 66 68 19 48 
I3|I5 22 I "_ 21 33'' 67/69 19 40l 
14) 16 22 14|| 41143 21 31| 68|20 19 30 
5 |17 22 13]| 42|44+ 21 29|| 69 6 I9 ' 20 
16|18 22 11|| 43|45 21 27 Lad 3, at 
17|19 22 10 44 145 21 25|| 71>, 18 55 
18|20 22 of} 45|47_23 22\|,72[-4 18-40 
19|/21 22 7|| 46|48 21 20|| 73 75 18 23 
20|22 22 6\| 47/49 21 1711 74|26 18 4 
21123 22 5[|-48|59 2T 14] 75|-,, 17 42 . 
22 24 22 3 49 hd a1 T0 | 
23|25 22 2|| goſ52 21 8 

24|26 22 1} Fiif3 23 F 

25|27 21 Fol 52 54 + 

2628 2x 58|} -53|55 22 19, | 

27 29 21 56\| 5456 je— 2 51% —_ 
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ee eat 


When the rwo guards are direttly one over another 
berwixt the higheſt and the Weſt, 
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14 28 21 


or 
1 20 22 
2 20 58 


3 21/34 


5 22 47 
6 23 23 
7 24 © 


9 - 25. 'n3 
Io 25 FC 


11x 26 28 


4 22 /11||' 


wen be 


83: a7) 4 
13 27 43 


Is 2p © 
16 29 38 


| 17 30 18 


18 30 57 
19, 3L 37 
20 32 18 
21 32 59 
22 33 40 
23 34 22 
24 35 F 


1-27 27.37. 17 


26 36 33 


25 35 48| 
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| $4155 
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42 50 42 
43 51 46 
44 52 56 
45 54 7 
46 FF 20 
47 56 .36 
4% 57 55 


49 359 17 


52. 


533 45 
54 5 22 
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Heighth if 
the Pole, | 


legr.mi,ſec. 
56 $8 F1 
57 I0 44 
j$ 12 43 
59 # 45 
60 17 '2 
6x 19 23 
62 21 53 
63 24 34 
64 37 25 
65 30 30 


66 33 45 
67 37 23 
68 41 16 
69 45 39 
JO FO 7 
4B Bu 
Fy 2 52 
74 79 
75 14 8 
76 21 52 
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herghth of the Pole-ſtar. © 


_ When the greater guard is in the Weſt, of the ſame 


heighth with the Pole Star, 
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= BI __ | 
A oF [82 
OS <> | 2 DS 
I'S d Ther IS 
* S\Heighth f  R,Heighth of | * S|Heighth of 
S-the Pole, || Sbbe Pole; | Sbe Pole, 
Deg. = | Degr degr. miſe: Deg. degr .mi.ſec 
20 34 7|| 29 [27 43 27| 5655 0 53 
3] 34 26|| 30/25 43 52| 57 j56 2 
4| 2 34 44|| 31/29 44 15) 5857: 3 3 
$3.39 3]| 3212 44 44 52 58 4 26 
6| 4 35 22]| 33132 45 21] 60 [59 5 43 
72| 5 35 41 34[32_45 39| 6x [60 7 d 
8| 6 36 o|| 35[33 46 >| 62 |6x 8 3s] 
9| 7 36 19|| 26|34 46 36| 63/62 10 1% 
0| 8 36 38 37 35 47 6| 64 |63 12 5| 
ix] 9 36 57| 38136 47 37] 65 [64 13_5s 
12/10 37 17|| 39 |37 48 8$| 66 |65 16 4 
13|1T 37 36|| 40|38 48 40] 67 66 18 21 
14/12 37 56] 4r|39 49 15] 68.67. 20: 53} 
15/13 38 x6| 42 42 149 49: 69 68 23.37 
16/14 38 37 75 48 go 25| 70 [69 26: 3$) 
17\i5 38 57/| 44142 5% 2| 7% [70 29. 40 
18|x6 39 18|| 45 43 53 49] 72 [71 33 33 
19/17 39 39|| 46 144 52 21| 73 |72 37: 26 
20118 40 ol| 47 [45 53 3) 74 3. 42 42 
21|19 40 211| 48/45 53 46| 75'|74 49 
| 22/20 40 43|| 49 (47 54 33 76 [75 56 59 
23|21 41 F Fo 148 5s 17} 27-177 6 20- 
24\22 41 28 51 149 56 -7| 78. |78. i7 40 
25|23 4x Fil 5250-56 59| '297 [79 39 5# 
26 24 42 14 F3ign -97 53] 89.|80. 46 2 
rn 42 33 [54/52 'F ". = 
LSE ALLIERIP LS — 
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" 88  TheLatitude found by the 
4 _ When the two guards are of equal herght betwix, 
the Weſt and the loweſt, 
"IE [IV t Jr 
- SD &'S I | 
$ If Ts | WP BB | 
. S\Herghth of "Ns Heighth of S\Heighth of 
She Pole. S*| [the Pole. $|the Poe || 
Deg, degr.mi ſec. eg. | |degr.ma.ſec. |Deg. degr mi.ſec | 
- 3] 23 50] 30 |[27 16 gf 5 (oo 270 
4 | x 13 F3[| 3x [|28 16 17||'58 [55 25 31 
5 |2 23 5| 32 |j29 26 26|| 5g (56 26 19 
6 | 3 14_A| 33 |[39 16-36] 60 [57 27 12 
7 |4 14 31] 34 ||3* 26 46|| Gr [58 28 7 
8|5 14 6| 35 [32 26 Fol! Gs foo 29 1, 
9 | 6 14 10 36 |[j33 17 7|| G3 |60 30 26 
22 [2:4 24] 37: {24 27 1bl\ 64 for 22-45 
ix | 8 14 18|| 38 35 17 30|| 65 [62 33 14 
12] 9 14 22/1 39 [136 17 43]] 66 [63 34 54 
| I3 [10 14 26 40 |1]37 17 $6 67 64. 36 47 
| I4 [IL I-30 41 z38 18 10|| G58 65 38 57 


IF [12 14 35 42 39 18 25 69 66 41 26 
I6 |13 14 39] 43 |[49 18 40|| >o |67 44 22 
141 18 571] 21 168 47 48 
142 19 14|| 22 |69 Fr 48 
43 19 33]! 23 [70 56 4c 
44 119 53[] 74 [72 2 46 
45 20 14j] 75 173 10 35 
46 20: 36|| 26 [74 2x 25 
47 21 Ol] 27 [75 37 16 
148-21 261] 8 |-7 "x 13 
[49 27 53] 
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heighth of the Pole-ſtar.. 89 
When the greater guard is direttly under 


' the Pole. ſtar. 
[2 SS [}LS 
\ Sh 2 I | \ I 
| * J |[Heighth of | |** &|Heighth of BD, |[Heighth of 
L I [the Pole: S-\the Pole. S the Pole. 

Deg. degr,miſe. Deg. degr.m m'.ſec. Deg. degr.mi.ſec, degr.mi.ſec, 

| 3 '© 37 26|\"3x [28 36 51 59 56 35 48 
4 x 37 25|| 32 |29 36 5ol| 60 |57 35 44 

5 | 2 37 24{{ 33 [30 36 4d$|| 6x |58 35 40 

6 |_3 37 23|| 34 [3* 36 47]] 62 |59 35 36 

7 | 4 37 22] 35 13% 30-491] 63 Fo 39: gn 

$8 | 5 37 27|| 36 [33 36 44\| 64 |6x 35 26 

| 9 | 6 37 19|| 37 [34 36 42!| 65 |62 35 21 

io | 7 37 18]; 38 [35 36 40|| 66 [63 35 5 

= 4-0-2737 39 [36 36 38|| 67 |64 35 10 

i2 | 9 37 161 40 [37 36 37|| 68 |65 35 3 

x3 |10 37 I5|| 4x [38 36 35]| 69 |66 34 56 

x4 12 37_14/| 42 [39 36 33/| 72 7 34 48 

15 [12 37 12|| 43 [40 36 31|| 71 |68 34 40 

16 |13 37 LI1|} 44 [41 36 29|| 72 |69 34 31 

iz [14 37 10]|| 45 [42 36 27|| 73 [70 34 22 

8 ji 37 945 [43 36 a [74 pr ag nn 

i9 |16 37 711 47 [44 35 23|| 75 [72 33 59 

20 [17 37 61] 48 145 36 20|| 76 173 33 45 

21 |18 37 5|| 49 |45 35 18|| 77 [74 33 30 

22 | 37 4||yolg 36 wg[ 85 33 13 

23 |20 37 2|| 51 |148 36 13|| 79 (76 32 54 

25 |22 37 o|| 53 [go 36 71| 8x |78 32 4 

26 |23 36 58$|| 54 [5x2 36 1 82 |79 3x 34 

27 |24 36 57 | 55 [52 36 2/| $3 8 30 54 

at fag 38 30/1 1© [03 30. £011 56 ſox gel? 

2g |26'36 54\| 57 |54 35 TE 8g [$2 29 7 

| 30 27 36 531! 58 i155 35 Bj | 86 i83 27 50 


The Latttude {ornd by the 
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ti bcn the two guards are direclly one over another 


berwixt the higheſt and the ft, 


> KE [es 
HE. 16S | © >| 
> OI Eſa | 8 4 | 
, S|Heighth of \ * S, Heighth of || S\Heighth of 
She Pole. S\the Pole. T \che Pole, | 
Degr degr.mi.ſec | Deg. \degr. mi ſec | Deg. legr.mi, ſec. 
i| x 20 22| 28|28 38 3|| 55156 8 Fi 
TT 20 58, 2g (29 38 50\| 5657 10 44 
3|3 21 -34\| 30130 39 37|| 57158 12 43 
4| 4 22_11| 31131 49-25]| 58159 49 
5| 5 22 47|\| 32132 4: 151] $9{50 17 2 
j6 6 23 23] 33133 42 5 60]6x 19 2z 
7| 7 24 © 34 34 42 F7|| 61162 21 53 
$8 24 371] 35/35 43 54| $2163_24 28 
9| 9 25 T3 36|36 44 44 | 63164 37 25 
i0o 25 5C|| 37/137 45 46 64165 39 30 
Ii[ix 26 28] 38|38 46 37|| 65]66 33 48 
I2|12 27 4 39|39 47 35]| 6667 37 23 
"313 27 43\; 40.40 48 zc( 67\68 41 16 
1414 ok 45 145 49 3 68169 45 30 
I5|i5 2p ©|| 42\142 50 42|| 69,0 50 7 
I6 116 29 38) 43143 FI 45 70 |>1 55 13] 
I7|17 30 18]| 44/44 52 56|| 7*[73 o g2 
38118 30 57| 45/4954 _2\| 72174 7 9 
I9\19, 31 37|| 46146 FF 20 73175 14. 8 
20Þ20 32 1$|| 47147 56 36|| 74176 21 52 
21 |21 32 Fg 48 [48 57 55, | 
| 2222 33 49|| 48/49 39 27 
| 2323 34 22]| yoſ5r 0 4z| 
| 3 
26 [26 36 33|| $3154 5 22 
| 2727. 37. 17), 5415s 7 "i 
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g When the greater guard is in the Weſh, of the ſame RE 


herghth of the Pole-ſtar, 


heighth with the Pole Star, 


IT IT LT 
$2. I VS 
<iy OT —_—= 
2 I> 8 : [3 > 
* S\Heighth of| | * 8, Heighth of | * S|Heighth of 
» | _ > 
Tthe Pole. S (he Pole, ') She Pole. 
De. degr mi. ſec- | De gr degr. mi.ſe; Deg, de gr .mi.(ec 
_ a[©0 34 2|\29 [27 43 a9] yE = 
$4.5 34 26|| 30|28 43 $2 57 j5& 2 
4| 2 34 44|| 31]29 44 38 58 [57 3 1 
$|3 35 3|| 32[32 44 44 59 [59 4 26 
6| 4 35 22|| 3313x2 45 11 60 159 F 43 
2|5 35 4*|| 34/32 45 39] 6x |60 7 d 
8|6 36 of| 35[33 45 7| 62 |6x $ 35 
| 91 2 36 19|| 36134 46 36| 63 [62 10 18 
10|8 36 38 37 |35 47 64 |63 12 $5 
zx| 9 36 57| 38130 47 37] 05 24 533_T9 
12/10 37 17| 39 [37 48 $| 66 |65 16 4 
13/11 37 36|| 4038 48 40! 67 |66 18 21 
14/12 37 56| 4x |39 49 15| 68 (67 20. 53 
x5j33 35 16] 42140 49 49| 69 |68 23 37 
16/14 38 37 43 41 FO 25| 70 |69 26 38] 
17/15 38 57|| 4442 Sz 2] 7x [70 29 40 
18116 39 18|| 45 (43 52 49] 72 [71 33 13 
i917 39 39|| 46 [44 52 21| 73 |72 37 26 
20|18 49 of| 47 [45 53 3| 74 73. 42 42 
2119 40 21 B10 53 46| 75 74 49 5 
22|20 40 43\| 49 47 54 31 76 |75 56 59 
23/21 4x F 5o |48 55 17] 27 [77 6 26/- 
24|22 41 24 51 (49 56 -7| 78 |78 17 42 
| 25 |23 4r Fj} 52150 56 59 79" 179: 39_5# 
29 24 42 14 53 \ga 57 $53] 80.|]80. 46 22 
27 25 42 33] 54'52'58 49 | 
1.28/26 43 _2| yr go 8 je 
when, 


en... | 


$8 The Latitude found by the 


When the two guards are ef equal herpht {We wag; 


the Weſt and the loweſt, 
IE TH TBPT 
DoS, * on oS | 
G IT 3 I 
* Tl [[$S...} | 
? S{Heighth of 11S Heighth of S\ Heighth of 
She Pole. | S+ |the Pole. Þ|the Poe | 
Deg, degr.mi ſec.) Deg. | |degr mi.ſec. Deg. degr micſec | 
. 3 || o 23 $oſ[[30 ||27 16 9 57 |54 24 47) 
4 | = 13 F3[| 3! 28 I6 17 F8 [55 25 31 
5 | 2 x3 56|| 32 ||29 x6 26|| 59 |56 26 19 
6 | 3 14 ©| 33 ||39 x6 36|| 60 [57 27 12 
"Ip 4 14 31] 34 ||3* 16 46|| 6x 58 28 10 
$| 5 14 $6| 35 |]32 16 56], 62 |59 29 14 
| 36 ||33 17 7|| 63 |60 30 26 
10 | 7 14 14|| 37 |[34 17 18|] 64 [6x 31 45 
ix | 8 14 18|| 38 T I7 30 65 62 33 14 
12|9 14 221 39 [136 17 43]| 66 |63 34 54 
| 13 [10 14 26|| 4o ||37 17 56|] 67 [64 36 47| 
\ 14 [LL 14 30] 41 z38 19 10 68 65 38 57 
I5 12 I4 35 42 39 18 25 69 |66 41 26 
16 |13 I4 39|| 43 ||49 13 40|| 20 [67 44 22 
17 [14 14 44\| 44 ||4* 38 57] 21 168 47 4f 
18 [15 14-49] 45 | |42 I9 I4 72 |69 Fr 45 
| Ig [16 14 55/| 46 ||43 19 33]! 73 [70 56 4c 
20 [17 15 - 47 1]44 29 $3]| 74 |72__2 46 
21 [18 15 6! 48 ||45 20 14|| 75 [73 10 35 
22 19 IF 12/| 49 46 20. 36|| 76 [74 21 25 
23 [20 IF 18 5o 14 21 al 27 175 37 16 
24 |2x 15 24\| 5x |]48 21 26|| 78 [77 x 13 
FI-g- 31|| 52 ||49 21 53] 
| 26 23 I5 38|| 53 |[50"22' 23 
| 27 124 I5 45|| 54 | [FT 22 55 
28 |25 x5 53| 55 ||52 23 29 | 
29 126 16 ul 56 F3 24 l | 


heighth of the Pole-ſtar. 89 
When the greater guard is arreitly under 


the Pole. ſtar. 
= SV [|}SL8 
GS. PR QA. 
=> ' |> > | } k S>| 
2 S, |Heighth ud # S Heighth of 4 S, |Heighth of 
S- |the Pole: || S|the Pole. > |the Pole. 


degr wiſer | (Deg: degr.m'ſec.| |Deg. degrmsſec, 


Deg. 
3 O 37 as | 31 |28 36 Fl|| 59 $6 35 48 
4 L J7 25] 32 29 36 FO 60 57 35 44 
5 | 2 37 24\f 33 [39 36 48|| 6x [58 35 40 
6 | 3 37 23|| 34 |3t 36 47|| 62 |59 35 36 
7 | 4 37 22|| 35 [32 36 45|| 63 |60 35 31 
| 8|5 37 21]! 36 [33 36 44|| 64 6x 35 26 
'9 6 37 19|| 37 [34 36 42 65 |62 35 21 


_ 
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7 37 18S], 38 [35 36 qol| 66 Þ63 35 15 
8 37 17|| 39 [36 36 38|| 67 |64 35 10 
9 37.16]| 40 [37 36 37|| 68 |65 35 3 
10 37 15] 4x [38 36 35|| 69 |66 34 56 
ix 37 14|| 42 [39 36 33|| 70 |67 34 49 


_—O—— — — Cre rr onn— — I C—_ 


12 37 12|| 43 [40 36 31|| 71 |68 34 40 
13 37 L1|} 44 [41 36 29|| 72 59 34 31 
14 37 10]| 45 [42 36 27|| 73 [70 34 22 
iy 37 91| 46 [43 36 25|| 74 [71 34 1 
16 37 7|| 47 |44 3% 23|| 75 [72 33 59 
i7 37 6[| 48 |45 36 20|| 76 [73 33 45 


18 37 5] 49 [46 35 18| 77 [74 33 30 
i9 37 41| 50 |47 36 15|| 78 |75 33 13 


20 37 2|| 51 |48 36 13|| 79 (76 32 54 
21 37 1|| 52 [49 36 10|| 8 [77 32 zo} 
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2. 36 57 55 F2 36 2 $3 8o 30 54 | 
- 4 ag \36 $6 56 153 35 $ $4 8x 30 7 | 
26 36 54 | j7 ha 35 55 385 |S$2 29 7 
| 27 36 531! 58 |55 35 52 | 86 '83 27 50 
pa : | 


bas $i Eh 41, oat EC bac Og 
et 


The Latitude the Pole- way 


when the two guards are in the [ame Azimnth,or the one 
diretty over -r the other betwixt the loweſt and the Eaſt, 


VU FE [EE 

AA ER I 

D 8. |> & g 8 

hy *.*S 

” &|Heighth of S\Heighth of > Hei hth of 
S|the Pole, | >| he P.le, Slthe Pole 

2g, degr.miſee. Deg. degr, mi ſec. Deg. degr.ms ſecs 

'x | 9 49 gol 28 [27 53 431) 55 155 30 47 
2 | © 4x 27) 29 |28 59 31 56 |56 32 47 
3|2 42 3i| 30 139 © Is[| 57 |57 34 54 
4 |_3 42 39||3: jp = ol| $8 (58 37 9 
's | 4 43 36] 32 132 2 gyſ| 59 |59 39 32 
«| 43 F3| 33183. _2 $a coffo os ig 
72 | 6 44 29; 34 [134 3 44] Sx (61 44 46 
8|7 459 635135 439| 2 [62 47 4 
o | $ 45 43]. 35 [36 5 34 | 63 |63 5o 48 
LO 9 46 20|| 37 [37 6 32 64 (64 54 21] 
Ix [10 46 58) 38 [38 7 301| 65 [65 57 51 
i2 jII 47 36 39 39 8 Z1 66 67 7x 49 
13 12 48 14] 42/49 9 33]| 67 [68 6 11 
14 [43 48 gall 4 j4r_10 33 68 [69 10 59 
is [14 49 31|, 42 {42 11 44|| 69 [70 x6 16 
16 |15 Fo 10|| 43 [43 i2 $31| 72 [7x 22 LI 
iz [16 5o gol! 44 [44 14 4\| 7 72 28 54] 
$8 [27 F2 30|| 45 45 15 _w_ 72 |; 36 34 
19 |18 52 7o|| 46 45 16 33] 73 |74 45 18 
29 jig 52 g2l| #7 147 17 53l| 74 |75 55 14 
21 [20 53 33|| #8 [48 9 x5 #4 

22 [21 54 x5\| 42 149 20 41 

23 [22 54 58] 52 [50 22 nn 

24 [23 55 42] = [99.23.45 

25 '24 56 26 i= ita 05 23 

26 {25 F7 In 13 [53 27 - 

2, 126 $7 _ F4 F4 28 54 RTE 
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An Addition 


touching the Variation of 


the Compaſ/e. 


TJ Heras there have becn ſome of opinion that there-be 
\ \ / rwo Magnetical Poles, by knowledge whereof, and 
ot the Magnetical Variation Obſerved in any place, 
they bave imagined they could find the Longitude 
thereof:to ſhew the great error and uncertainty of this their opini« 
on,1I have here let dowa this Table of obfervations of the Varia- 
tion of the Magnertical Needle,which pa rely by my ſelf but for the 
molt part by others,boch Engliſh and ſtrangers, have bin taken in 
all paxts of the World almott, whither any Navigation hath bin 
made, for chele many years. Which Obſervations I wiſh the 
Juditious Reader to compare together, with ſo good advice and 
judgment as he can whereby I aſſure my ſelf he will be enfor- 
ced to acknowlege wich me that there can be no ſuch Magnetical 
Poles found; as they imagine, To prove theſe, a few inftances ma 
be ſufkc ene amongſt many that may be gathered out of theſe Ob= 
ſervations. For if there be rwo fuch Magnetical Poles, there can 
be bur one common Magnetical Meridian paſſing by them and 
the poles of the World : but by chele Obſervanions it is manifeſt 
that there be many Magnetical meridians paſſing by the Poles of 
the World : as namely the Magnetical Meridian about Trinida- 
do and Barbudas : alſo the Meridian about the WeRſtermoſt of 
the Azores alſo about P.das Aguthas : laſtly amoneſt the Eaſt 
Indian Ilands ſome what beyond [ava Maror, the magnetical 
and true meridian mult needs agree in one. Now ſeeing that all 
theſe 0, Meridians paſſe by the Poles of the World 
there can be no reaſon given why the magnetical Poles ſhould 
be faid to be in one of them more then in another : and if in any, 
then in all : whereof it muſt needs follow, that as many Magne- 
tical Meridians as you have that paſſe by the Poles of the 
World, ſo many paice of Magnetical Poles muſt you have, which 
is abſurd ; and therefore no ſuch Magpetical Poles, 
Vvy2 Now 
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Variation of the C\ ompaſs. 


— Now if any ſhall think chat the great difference that is found 


berwixt divers of theſe Obſeryations, taken az the ſame place by 
divers Obſeryers, dotb make any thing againlt the intention of 
this Argument, he is. much deceived. For alchough there be 
three or four degrees difference berwixt ſome Obſeryations ta- 
ken at the ſame place ; as namely at S. Helena, ſome make the 
Variation to be almoft three degrees, ſome almoſt four, others will 
haye it to be about five deerces and an half, and ſome others 
ſeyen and an half. And although there be ſome four or five 
ſcore leagues diflerence in determining the place where the crue 
and Magnetital Meridian ſhould concur, or where there ſhould 
be no variation about Flores and Corvo, and about P.das 
Agulhas, forns making to be about ſeyenty or eighty leagues 

eltward from Flores ; and ſome about thirty leagues Ealtwaid 
from thence ; where ſome others will have it hard by Flores, or 
ſomewhat to the Eaſtwards thereof : And at P das Agnihas 
ſome fay there is no variationat all, but according to others we 
mult goe 80 leagues further to the Eaſtward before we come to 
no variation, All theſe differences notwithſtanding how great 
ſoever they be, can be of no validity to infringe the force of the 
forefaid argument ; for till theſe Obſervations will neceſſarily 
prove, that either at Flores and at P.das Agulhas, or at the 
moſt, within three or four ſcore leagues. of choſe places, there is 
a Magneticall Meridian paſſing by both the Poles.of the World; 
which two Meridians diftering ſo much in Longitude each from 
other, and having in all Laticudes great variations betwixt cheny, 
it cannot be wich any reaſon imagined how they may be reduced 
into one, ſo to make two Magnertical Poles only, But of allthefe 
ſo great differences either of the ſame or of divers mens Obſerva- 
tions, we may juſtly rake occaſion to admoniſh all Seamen, eſpe» 
cially ſuch as are to take charge, that they be very carefull both in 
providing themſelves of the mott convenient Infiruments that 
can be gotten for this purpoſe, and alſo in the circumſpe&and 
artificiall handling of them whenſoever they goe about ro make 
ule of them in Obfervirg to find che yariatton, conſidering how 
great and excellent uſe there may be made hereof, for finding out 
the place whereabouts you are betwixt Eaſt and Welt upon the 
huge and vaſt Occan, though you hay ſeen no land for a long 
time, 
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Obferoatinsof the 


ariat.\Latit, 


Weſt. [North, 
'De.M|De,M. 
In the Ice Haven at Nova Zembla 22 30/76 © 
On the Welt fide of Noya Zembla 26 O0o[z6 © 
From Noya Zembla Weſtward 20 leagues p& QF ©» 
At Crofle Iland near Noya Zembla — 
At the Hollanders Newland 16 oſs: © 
In the Iland of Vaygats ” GS 3 
Amonelt the Iles of Vaygats 8 0170 25 
AtS, James Ile 7 39170 40 
On Land near the bar of Pechora 3 309169 10 
At the North Cape T O'ZE 3O 
From Fowlay Iland half way almoſt to Priſeland [11x 15 
From Frileland half way to Labrador,now called 
Newfoundland 28 062 © 
Eaſt. 
Near England ſayling from Yarmouth North- 
wards I2 40lfy 14 
1. 3 , OjSF 20 
weſt 
z3 z3cj69 © 
7 c[70 40 
In the way from London to Ruff. | 8 ol7o 30 
Eaſt, 
4 ©[55 40 
[5 20154. 30 
\13 c[66 30 
At Antwerpe in Brabaat LY 
| Ix  clfx 30 
Neat Londen at Limehouſe: j xx x5 
About Portland | | 10 © 
In S. Ives Churchyard in Cornwatt 5 - 0/50 30 
From Cape Lizard South by Welt 8 leagues 12 5049 55 
South Eafterly from C, Car comming from/oin|' 
Channel 7 36 
Ar Youghall in Iceland Io © | 
Ar Sylly S120 : | 10 0©0 
prinn'C V v3 From 
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Variat, Latit, | 
Eaſt. [Vorth, | 
De. M.\De.M.. 
From Bell Ile Eaſt-ward 3 50 leagues I 5| 52 ed 
From Sylhe Welt Norchwelt 235 leagues o© oOſga of 
Weſt. | 
From Syllie Weſt Northweſt five hundred and of | 
thirtie leagues IO Olgo | 
From that place Northweſt by North x6 Olss 5d 
From thence Norch and by Welt 223 © pb; g 
From this laſt = North by Weſt 28 © 2 
From thence due Welt 40 leagues 33 © [3 4 
At the Earle of Cumberlands Iles 30 © 4, o 
At Hope Sanderſon 28 o he bh 
Art Cape Raſe in Newfoundland _ " 47. 0 
From Cape Raſe South by Welt Southerly « 32124 35) 
From C. Raſe South Southwelt Southerly Is F , : , - 
E . 
At Cape Finiſter g , 30 
From Cape Finifter welt by North 38 leagues |, $5143 20 
Weſtward about 5o leagues |; 
From the Rock , Welt Northweſt leagues , g.- 6 Hi 
Abour-Lisbone 5s 30 
From Lisbone to Cape Verde almoſt $ 30 
From C. Saker 3 or 4 leagues Eaſtward 5 38 
From $, Maries (one of the Azores ) 9 leagues 
Eaſt by South 2 20 
At Fajal, and from thence to Tercxra 3 45 
From Terczra to Lisbon AS > 
$ 30 
From Flores Eaftward ſcarce 40 leagues, and 
from C. Blanco 300 leagues 4 © 
From Flores Eaftward 70 or 80 leagues Wot 
Hard by Flores or berwixt it and Fayal o 0 
From Flores Wettward 30 leagues Q.- 0 
. © «16 - el £ ſ) Fi. : weft 
Croſſing the Meridian of Flores, and Corvo ,, [1 of 
From Flores x00 or 120 leagues Weſtward E 4 
| 
$5 37 
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Variation of the Compaſſe. 


From Flores Wet 230 leagues 
Falling with the Pike 
From che Canaries 300 leagues 


At the Canaries . 
From the Craad Canarie Northwatd 
Northeaſt from the Ile Salvages 
On che Southwelt ſide of the Grand Canarie 
From the Canaries 230 leagues 
or” - for the Canaries from the Welk $ 
ndies 
Sailing further in 
From Palma Sailing towards Cape Blanco 
Near to C. Blanco not two leag. from ſhore 
Rid.ng at anchor near C. Blanco 
From C. Blanco Weſt S.w, ſome 20 leagues 
From C. Blanco Weltward 6 3 leagues 
From C. Blanco Weltward go leagues 
From C. Blanco Weltward 100 leagues 
2 36 leagues 
From C. Blanco<4 70 leagues 
476 leagues 
From C, Blanco o z5 leagues 
From C. Blanco 595 leagues 
From C. Blanco 640 leagues 
From C, Blanco 700 leagues Weſtwird' 
From C. Blanco going towards the Welt 
Indies in many diſtances { 
At Cape Verde 
About the Ilands of C, Verde 
Prom theſe Hands 300 leagues Weſtward 
AtS Jago and S. Nicholas Iles of C. Verde 
From C. Vetde 100 or 120 leagues 
From the Iles of Brava & Fogb W.N.w,12 leag: 
From Maio 46 leagues Eaſt by South 


From Cape Verde in the way to the Baſt Indies 
paſſing the Equinoctial 


Wariat,|Latit. 
Eaſt. North, 
De, M |De,M, 
| _w. 1 
3 338 39 
| 3ZO 
L C'I9 © 
Eaſt. 
WW 
4 37132. © 
| 3-hjt © 
5 2C|28 © 
Ya C120 © 
D.. vi38... © 
oO O!3zz © 
TF 37127 20 
3 'O[24 © 
2 4Oj2x © 
3 O20 25 
2 40 
F 37119 20 
5 ©[18 35 
= Y 
7 30O[17 42 
” 3s FF 
7 3616 35] 
4 Zo 10 59 
F Oro rg 
4 36ſto © 
S ' 39 20 
a 
F 4o\'4 54 
a. 
—__ 
5 38] 
2 30 
3 45]14 © 
4 3 | 
5 . $114 20 
+ Of. 
G's 
5 3 | 
At 
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Variation of the Compaſſe. SOM 
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Pariat,Latit. 
| Eaſt. \North. 
De.M De.M | 
At the Iland of Trinidado Oo Og 46 
From Trinidado Iland Eaſtw, go leagues { a 3 - 
Weſt. 
At Margarita | — 
At S, Cruce near S. John de Porto Rico D 6 
At Cape Rofle of S. Johns Iland x 52/17 44 
In the Meridian of Porto Rico 2 52/21 30 
At anker on the Welt fide of S. John Li 52 | 
At the Welt end of S, John de Porto Rico 2 3017 44 
From $, John de P, Rico North Northweſt nor | 
therly balf a point 8 ofpaz c 
Alſo in the fame courſe $ obt ic 
Again in the ſame courſe $* olas 2c 
From Dominica about ſome 140 leagues o olrg 
In the Meridian of Barbados fiftie leagues from 
Marrtinico . O14 2c 
Ac the Vand of Guardelupo O|r5 18 


At Curſands an Iland of the Weſt Indics 
At the crown of Rio de Hacha 
Ar Cape la vela 


Thwart Rio de Mayo 


At Cape Codera 

At Cape Corientes in Cuba 

Ar Cape S, Anthonie in Cuba 

At Cape Cameron 

AtCape Florida 

To the Northward of the Cape of Florida 
Near the coalt of America 

From Barnudas Weltward 140 leagues 
From Barmudas Weſtward 100 leagues 
Again from Barmudas 80 or 8 leagues 


From Cape RaſoS. Southwelt Southerly 


From Serraleona Welt by South, and from the 
ſhoalds of Madrabombe ox S. Anne Weſt and 
by North x60 leagues Sf, 
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Variation of the Compaſſe. 


In the harbour of Serraleona x 5ol8 3© 
From the ſhoar of Serraleona 1 7 leagues 2 213 54 
From Serraleona 6x leagues V Veſt Southerly 2 56/7} 58 
/76 \ 3 29]7 25 
| 97 3 46516 © 
I53 4 20/4 5O 
137 4 12/4 40 
peat 3 56/4 30 
142 4 20/4 18 
60 4 584 6 
From the Meridian of Sierraleona) 18 [leagues 4 5olz fo 
VVeſtward 187| 5 4olt 5o 
| 194 5 45Þ 4s 
South. 
I95 F 26/0 10 
I98 5 3010 35] 
206 6 33|2 O 
[210 © F* 
| 22O 6 45]3 35 
From C,S. Auguſtine North ard by V Veſt * ' ef" 
From C.S. Auguſtine North by Eaſt Eaſterly {\s yoſs 4 
From C.S. Auguſtine North Northeaſt 8 [0 
From Cape S. Auguſtine Eaſt Northerly 3c 
leagues | $ 10]$ 20 
Ecom C.S. Auguſtine x00 leagues. it 6]$ 30 
From C.S. Auguſtine not x20 leagues 5 37211 30 
Art the Ile Fernando Laronho acar Braſil 8 3c|2 20 
7 © 
Cloſe by the coaſt Braſil 3 45'48 © 
= 
A licle VVeſt from the Meridian of Trinidad'near | 
Brafil It 10/18 30 
Among the Ilands of Trinidad and Aſcenſion |12 38/20 35} 


On the backſide of rhe Ile of Aſcenſion 

At the lle of Aſcenſion 

In the Meridian of Trinidad Eafterly 

Between the lles of Trinidad and Triftan of 
Acuaha 


XN x 


I2 10/20 30! 
IO yo © 


I4 $327 © 

I8 © 

i9 © 
From 
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Obſervations of the 
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From the ſhoalds of Brafil Eaſt Southerly about 
14 leagues 
From the ſame ſhoalds Sourh-ealt abour 55 


leagues 
Alſo 2 the ſame ſhoalds Southeaſt by Eaſt 


From the coalt of Braſil x50 leagues 


Varia. Latit. 


At Cape $. Vincent in Brafil I2 © 
From the coaſt of Brafil x09 or 120 leagues (, a} bs 
7 3018 © 
From Laronho Southwelt x2 leagues 8 14 20 
From Aſcenſion Ile 20 or 30 leagues Eaſtward at | 
the Cliffe Penedo de S. Pedro 5 $6 
Berwixt Aſcenſion Ile and $, Helens ” 36 
2 48 
At S, Helena 3 46 
©. 
'Z7 3O 
From $. Helena a little VVeſtward — 
From $.Helens not 19 leagues 's 40118 30 
From $, Helena northwelt by VVelt 16 leagues | = | 
From S,Helena northweſt x5 6 leagues 7 40110 20 
From S,Helena 239 leagues 's 388 20 
From Aſcenſion Ile northeaſt half a point norther- | 
ly about 12 leagues 6 © 
Abour the Tlands of Martin Vaz [13 Ojrg & 
Alongſt by thoſe lles 'IL 15 
From thoſe Ilands northerly 30 leagues 18 30 
From the ſhoare of Africk V Veltward ſome x 30 
leagues & VF [© 
Bearing from thence toward S.Helena 2 48/2 fg 6 
From the main of Africa x60 leagues 2 $5023 © 
In the Longitude of 28 degrees IF 20(32 © 
A little VVeſtward from the Meridian of the Iles 
of Martin Vaz 14 58/28 35 
Eaſtward from thence If 37 [28 53 
From the former Obſervation 60 leagues 16 829 © 
From the Jaſt Obſeryation Eaſtward 27 leagues't6 " 3 3 
rn Ap . 


Variation of the C ompa he. 


Faria. _ 
Eaſt. |Sonth. 
De.mi, 
Beyond Triſtan da cunha o or 80 leaoues con 
ming from Martin Vaz F 16 53 | 
© 
From Triſtan da cunha VVeſtward [17 52 E 
At the Iland of Triſtan da cunha w. Y 5 
From thence northward _ g 
= ar” _ towards C.Bona pms _ 333 
rom Triſtan da cunbs VV.n.VV.368 
At Cape Frio Te £6 Po 
Near Cape Frio 12 oh330 
From Cape Frio Eaſtward towards Africa 's 0 
From Cape Frio about 125 leagues Eaſtward | : I ; 
About x55 leagues from Cape Frio k 4 825 © 
At Port defire ln 
Ac the Eaſt mouth or entrance into Magellans | b 
{traits : ; 30 
In the {traits of Magellan 5 o 
From Cape Bonz ipei 900 leagues VVeſt by | 
north half a point northerly IF 52/26 5O 
From Cape Bonz ſpei almoſt V Velt by N.x8o! | | 
leagues 8 $5034 © 
' /O 2033 FF 
Ac the bay of Soldania [x 3033 20 
At Cape Buona Eſperanza ih . 4 
About Cape Buona Eſperanza 2 o3g © 
From Cape Buona Eſperanza V Veſtwards 30 or | 
40 leagues 5 38 
Betwixt C. Buona Eſperanza and S. Helena 3 45 
From C.Buona Eiperanza South 3 45 
From C.Bona Speranza VVeſtward 40 or. 5© | 
leagues ®) 
From C, Buona Eſperanza due northweſt 5 3720 © 
weſt. 
: 3 6 leagues 4 1035 25 
From C.Bonz ſpei S.w.by S. be leagues 3 5 03 530 
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Obſervations of the 


Varia, \Latir. | 
| Eaſt. |Sonth,, 


De.mi.\De.mi. 
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At Cape das Agulhas near C_Bonz ſpei oO © 
From thence 80 leagues Eaſtward Ss 2 
At Cape Talhada 40 leagues Eaſt from Cape das 
Agulhas, being in fight ef land lying from us 
north by Ealt 3 47134 20 
At C.Corientes beyond C,Bonz ſpei (i R l - g a 
From C.Corientes Southwards 8 30130 30 
About the Ilands Primeras towards Mozam- 
bique is oj18 © 
In the Ile Mozambique I2 O14 45 
| North, 
At the Iles of Nicobar (7 F 30 F'1v* 
From thence till you come to the Line going to- 
wards the Eaſt Indies It © 
At the Ile de Almirant near the line Be | 
Near to C.Guarda fui, or Porto Galeacea $ 15/13 25} 
ArtP.de eſtreito or the mouth of the Red ſea F 15/12 15 
At Baxos de Cuaquem x 15/19 IF 
Ac Port de Igidid O 4022 © 
Act Xuaric oO 15 
Eaſt. 
At Sidon in the bottom of the ſtraigts 2 35133 30 
Weſt. |North. 
From the place that is 20c leagues Weltward 
from Goa to Cape Comorin - Is © 
At Goa IS Oli5 20 
At the Iles Comoro 83 © 
In the Bay of S. Auguſtine in Madagaſcar By. i 
At Cape ch in Madagaſcar 17 40[26 © 
Near Madagaſcar | 3 } ons 
From Cape Romano Southerly I4 4 _ 
Fxom C.Romano VVeſt Southwelt half a point 


Southerly x 19 cagues 
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Variation of the Compaſſe, 


IO1 


» /ariar.|Latit, 
Eaſt. |North. 
De M|De,M. 
From C, Romano Southweſt 5 0 leagues Is 25128 20 
In the heighth of C. Romano 8 leagues off 16 45/25 5o 
Atthe Ile of S. Mary entring the Bay of Antongillzz ojtz © 
In the bottome of the Bay of Antongil by many 
and exact Obſervations 20 f © 
At the Bay of Tanaffarin 5 30 
Ar the V Velt fide of the ſands of Saya de Malha|x5 ' o|1x 30 
Art the Iland Ragapez 22 I1lo © 
From the Iland of Gratia Welt $,w, 36 leagues [24 11ſp 20 
At the ſhoalds called Baixos de India 30]3z0 © 
Art Diego Roiz lland 21x O20 © 
From Los Romeros Iles South V'Veſterly 68 leag [24 x5]3x © 
From Los Romeros Ealt by South 50 leagues [22 x6 
From Los Romeros Eaſt x10 leagues 21] 20 
Ar the ſhoalds of Adu and Candu 19 30/6 © 
At the Ile Diego Gratiofa 24 ol © 
From Dicgo Gratiofa Weſtward 20 leagues |22 c|> 30 
At Diego | os Iland 20 © 
From Diego Rodericos Tland South, and South [73 
and by Eaſt YN adi 
iyi nds BY © 
At Maldiviz Ila Nor þ, 
At Cochin og 4© 
From Cochin till you be paſt Maldiviz Iles South | 
and Southwell till you be under 8 and 10 deg. 
of South Latitude 52 
At Zeilan x & is Sb 
Ar the Ile Putobatum 4 Oh4 
At Achia in Sumatra I. | 
In the Roade of Achin 6 30 
South, 
In Priaman on the VVelt fide of Sumatra 5 4090 22] 
C. 0 13 
At Bantam in Java |; 3s 30 
At Madura p' 3 36 
xner of Balij g "08. 30 
At the Northealt co J 2 45/4 50 
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A Table 


Shewing the Contents of 


Chap. I» 


Chap.2, 


Chap, 3, 


Chap.4.. 
Chap 5. 


- this Treatile. 


expreſſed by Right lines and degrees of Lati- 
tude every where equal. pag.t 
1 Error #n the proportion of the length and 
breadth of places in the common Sea-( hart. I 
2 Error in findmg out the difference of Longi tude by 
the common Sea-Chart. 2 
3 Error in the lying or bearing of places one from anc» 
ther in the com mon ea-Chart, 
4 Error in ſetting of places out of the common Sea» 
Chart into the Globe. 
5 Error in ſhewing the diſtances of places in the com- 
mon Sea-Chart. F 
6 Some error in kgeping alwaies the ſame point of the 
Compaſſe in ſailim 
The expreſſing of the Rumbs by right lines defended, 
which ſome hold for erroneous. ;7 
How the former errors may be avoided, 8 
The defivittion of the Nautical Planiſphere. 9 
eA Table of the Latitudes of every minute of 4 CMe- 
ridian of the Nautical Planiſphere or Sea-Chanrt, in 
ſuch parts whereof each mmute of the Equinottial con- 
rtaineth 10,000,pag,14 &c. £ 14 
The uſe of the two firſt columns of this T able of La- 
titudes, for graduating a Meridian in the general 
Sea-C hart, 37 
Exaniple of the oraduating of a Meridian in the ge- 
neral Sea-C hart 38 
Another way for graduating the Meridian of a gene- 
ral Sea-Chart. 39 
The uſe of the Table of Latitudrs, for the true graduas 
ting of a Particular Sea- (hart. 49 
Chap. 


FE Awults in the common Sea-Chart with Reumbs 
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The Contents of this Treatiſe. 


Chap.6. The breadth of a particular Chart being given, to di- 
vide the [ame into the degrees and minutes, contained 
in the difference of the leaſt and greateſt Latitudes 
therein to be expreſſed. 2 


4 
Chap. 7. The uſe of the third column"of the Table of Lati 
tudes 43 
eAn eaſie way to reduce the difference of Longitude 


into leagues 44. 
Chap.$. How to deſcribe the Rumbs Mechanically in any Sea- 
Chart, Globe, or Mapp, of what form ſoever, 45 
Chap.9: The uſe of the Table of Latitudes for making the 
Table of Rumbs. 46 
To find preſently the Latitude of any Rumb for any 
Longitude 6 
A T able of the firſt Rumb from the Meridian, that is, 
the Rumb of North and by Eaſt, North and byWeſt, 
South and by Eaſt, South and by Weſt, 47 
The ſecond Rumb from the Meridian, the Rumb of 
North NorthEaft, North NorthWeſt, South South- 
Eaſt, South Southweſs. 47 
The third Rumb fromthe Meridian Northeaſt and by 
North, Northweſt aud by North: Southeaſt and by 
South, SouthWeſt and by South, 47 
The fourth Rumb from the Meridian, Northeaſt 
Northweſt, Southeaſt Southweſt. 48 
T he fifth Rumb from the Meridian: Northeaſt and 
by Eaſt, Northweſt and by Weſt, Southeaft and by 
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Haven-finding Art, 
Or 


The way to find any Haven or place appoynted 


at Sea. \ 


Here is.00-man,:I ſuppoſe, that knowerh 
not with how great diligence now of a 
long time (clpecially fince men leaying no 
y part of the world unattempted, have _ 

) 


[ASS 2 As 1nto America, and to.the utmolt z 
| A. the ſearchers qut of excellence things have 
p/n A Ge Þ) & ſought ſome certain way, whereby -they 
_—_ " =* Which take charge of Ships, might know 
ffuredly the fituation and Longitude of what place, foever they 
would goe unto,'\and ſo.come ro.any . Hayen or place appointed 
-at Sea, But I know not how, it hath come .to paſſe, that ,there 
could not hitherto any,certain knowledge of that matter (be ar- 
-ayned unto. For ſome when they.ig to find this thi 
by the magnerical needle,gave the Load: ſoneirblf »Pale,whi 
of the Load-ſtone (called alſo the + ) , they ,named the 


'Magnetical. Pole, or, Pole of the, Load-[tone, But; that this is 0- 
rherwiſe, the thing it ſelf hath taught ys, becauſe the variation of 
-the needle is found not to follow the;Rule of that. Pole, Yet in 
. the mean time this continual ſearching gave occaſion, of another 
mean whereby a Ship mighb.certainly dire& her courle unto any 
” .Aaa - Haven 
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= The Haven-finding Art. 
Haven or place at Sea whereto you would defire to go,'although 
the true Longitude both of the place wherein the Ship is, as alſo 
of the'place where the Haven is, were both unknown, Which 
that it may in ſome ſort be rudely ſhewed, and that the circum- 
fances hereof may more clearely be ſer forth before your eyes, 
whereby there may enſue a more certain and general uſe of the 
ſame, firlt of all it muſt be known that we are taught by day] 
experience, that the Magnetical Needle touched with the Load- 
ſtone or Magnet (which therefore we call the Magnertical needle) 
doth not always point out-the ſame part of the workd, but withour 
any reſpe& of that Magnerical Pole, (wherof we made mention 
betore) ſometimes indeed it ſheweth the true place of the North: 
but for the molt part it declinerch either towards the Eaſt or 
Welt: which variation, yea even in a ſnial diftance of places, hath 
molt manifetly appeared to them which have directed their 
courſe from the Ealterne parts towards the Welt: For examples 
ſake at Amſterdam the variation is 9 degrees and 30 min. to- 
wards the Eat, In the Foreland of England 11 degr, Ar Lone 
don 11 degr, 30 min Near /inmonth in the Sea 12 degr, 49 
min, and fo forth. 


How any Haven or place at Sea may be found, 
the Latitude and vartation of the ſame place 
only being known. 


of che place being known the fame place may be found 
although the Longitude be unknown, and that dayly 
experience plentifully reacheth., For (that we may 
make this marrer plain by examples eſpecially) i: the Marner 
know thar the Latitude of the Citie of Amſterdam is 52 degr.and 
20 min, and that the yariation of the Compaſſe in the ſame place 
1s 9 deg. and 30 min. he muſt reeds not be ignorant, that when 
he hath brought himſelf ro that Latitude aed yariation, he is nor 
far from Amiterdam, what Longitude ſoeyer that Cirtie have, 
'But fome man may objeR.that there are many places which have 
" the fame Latitude and variation that the Crtie of Amſftcrd ns 
hath: wherero we may readily anſwer that indeed there be fuch 
places: bur yet very far diſtant from thence, and ſuch as ma 
' exfily be kiown by other circumſtances, whereof we ſhall 
foeake hereafrer. Andalthovgh che Mariners may find Am- 
fterdar ocherwile, as by the places neax adjoining, by con» 
; jectures, 


T He variation of the Magnetical Needle and the Latitude 
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JeRures by the {oundings, by the ſands, and many other fignes, 
without any regard of the variation : yet I thought good to pro- 
pound a known place for example, chat the Univerlality ot the 
lame Rule might be known in long :Navigatic ns, wherein no 
land appearech. As for example if the Maſter of a ſhip defire to 
fayle from hence ro Cape S.e Auguſtine in Braſile, and know 
that the variation there (as it is reported ) is 3 deg. and xo min, 
and the Latitude 8 deg. 3o min. towards the South, when in go- 
ipg chitherwards be thall come to that Latitude, and variation, 
he ſhall then know that he is come to the Cape of S. Angnftine : 
and alchvugh he think otherwiſe by his conjeture, and reckon- 
ing, yet not regarding that conjeture he (all confeſs himſelf 
either to have gueſſed ll, or els to have been deceived with fon:e 
Eaſtern or weltern currents : For reaſon will not ſuffer us to 
tink that that variation which before was found at the Cape of 
S. Augnſtine 1s chavged, that he ſhould, nced to yeeld himſelf co 
that opinion, So allo who will not efteem ir to be abſurd, and 
altogether againlt reaſon, that he which knoweth yery well that 
he tindeth at fea another variation then that which is at Cape 
S. Augyſtine, of 3 degr, 10 min, ſhould notwithltanding neg- 
leing the experience of the variation, and reſting upon conje- 
ure onely affirme -chat he is neer the Cape S. Auguſtine? Be- 
cauſe he ſpeakerh contrary things,when he faith that the variation 
there is 3 degrees 10 minutes, and again ayovcheth that it is not, 
.: Neither is this unworthy the marking which hath often hap- 
ned, that he which ſhould have failed to the Ifle of S. Helens 
when he was come to the Latitude of the fame Iland, and ſaw 
no: there the Iland, and was alſo ignorant whether he were to 
the: Eaſtwards or Weltward from the fame, by conjectures 
ſought that. place towards the Eaſt, which indeed lay from him 
towards the Welt: and fo the further he failed the further al 
ways he-went from that Tland. Now Ileave it to thy confide- 
ration: if he, (whoſoeyer he were that was Maſter of that ſhip, 
which diligently ſought that Iland for the ſpace of cerain weekes, 
tacking abour alſo divers times before he could find any place to 
abide -in) if he 1 fay had not been ignorant what the variation of 
the: Compaſſe was at' S. Helens Tand, and what the uſe of the 
wariation is at: ſea, and how-to find. itout Ileayeit I fay, tothy 
conſideration, _—_ he . would willingly have floa One 

-to and fro following a greater variation, knowing afluredly 
es variation a Fefer ed 
' Hereby. it may caſily-be conceived how great uſe there is of the 
gewilecal © | Aaaz __ vantatuon, 
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variation, when they eſpecially which in ſayling follow the lines 
ſhewing the courſes (which lines becauſe now they have found 
this name among the Portugales we call Rumbs, the.jgnorance of 
which (lines) can hardly be permitted im them which attempr 
long voyages upon the huge Ocean )ought every where to know 
certainly the place of the true North, which is commonly found 
by the knowledge of the variation. : 

If any man likewiſe conſider the uncertain ſituation of thoſe 
places which are fet into Globes or Sea Charts by the mariners 
relation, which uncertainty raketh bis beginning from heace, be- 
cauſe every man thinketh that to be the true place of the North 
which is ſhewed by the Flower deluce (as they call it) of the 
Compaſs which they brought with them from home, (which 
thing alſo bringeth no leſs doubrfulneſs to the Mariners them- 
ſelves) he will think (and that not without caule)that the Obſer- 
vation of the variation 15 a very needfull thing even for this cauſe 
alſo :Becauſe it is an ealie matter to place the flower-deluce in 
ſuch ſort that it ſhall not miſs any thing in ſhewing the crue 
North part of the World, to wit, if one move the Magneticall 
needle or points of the wires in the Compaſſe from the flower- 
gdejuce ſo much as need ſha{l require. 

Theſe things cherefore have been Obferved and granted, and 
this eſpecially,chat the variation alereth according to the variety 
of countries,(as by the common retlimonie of all men it is proved) 
it is in {ome fort manifeſt that they which denie this varying pro- 
perty to be of very greatuſe for Navigation,arecither wiſer then 
the common lort, and have fome hi {ecrers which are not re- 
vcaked toeyery man, or che are notable fooks and mad mee. 

Therefore when the moſt exceltem Prince Aſaxrice, having 
throughly 'confidered hereof, thought that it might affuredly be 
brought to that paſs that Mariners might receive great by 
this means, He (the high Admicall) gave commandment to all 
the companies of the Admiraky (adyjoyning allo thereto a cercain 
introduQtion) that they ſhould doe their beſt indevor, that all 
Maſters of fhips ſhould provide themſelves for this parpate : 
that is to ſay. that ro what place ſoever they ſhould come, they 
ould ſeek out the Declination of the Magneticall-noedle from 
the North, or the variation of EESIY , Tut 
ning over The matter as it were bythe way, -and tor fafhi 
fake onely; but wich great carefulne(s and diligence, raking with 
them meer and needfull Inftruments for chat purpoſe + and thac 

afer their return inzo their own countey they ſhould wubyand 


TOO The Haven-finding Art. 


fichfully certifie their companies or brotherhoods of the Ad- 
oughr into good axder, might be publiſhed for the com- 


miralry of that matrer : that the ſelfe ſame experiments bein 
m—_y hy gy 
mon g 


But that every man may more perfeRly learn the circumſtan- 
ces of this marter, I thought .it meet here to ſer down certain 
principles of this thing which is yet notwithftandiog to be further 
ſearched into by more experiments, in which ſhall be ſhewed 
a.generall view or Table of thoſe places, whoſe variations have 
already been Obſerved by the learned Geographer Petrus 
Plancins, with continual labour, and nog without great charges, 
from divers corners of the earth neer agd farr off ; whom for 
honours ſake I therefare name, that as well chey that ſhall here- 
after find our places or hayens after this manner, as alſo they 
that have already found, may know that they are bound to give 
thanks to Plancivs alone, as to him that is the chief cauſe of this 
Obſervation, But that Table or geaerall view of variations, 
Whereof there ſhall hergafter follow a plainer declaration is this. 
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Adeclaration'bf the form er Table or terw of variations, 


— 


of all we would not haveunknown, namely, that it per- 

chaace hereafter by 'more diligent and more exact expe- 

rience, any other variation, Longitude, or Latuude of 
places 'can be found, 'then that which'is ter downan this Table, 
{oas it ſhould be needfull to change the difinitions and expoſiti- 
ons of ſome things and words here ſer down : yer we oughr not 
therefore 'to be ſcared from this purpoſe ; bur much rather 
ought we to fitrive with all our ſtrength to atrain thereto, that by 
little and little we may come toa more certain knowledge of 
things; building upon tele as upon foundations : we therefore 
following this opinion will proſecute chat as true, Which at this 
tine 1s molſtike to be true ; that if others allo do the fame when 
occaſion is given, we may alwayes come reerer to.that which is 
molt true in the nature of chings. 

Which things being omitted, that we .m1y.comse to the de- 
claraid6n "of the former Table, firſt of all we-ſay;chat-the firſt of 
the three columnes which thou ſeeſt in'the Table, ſheweth the 
variation of ' the place, the '{tcond, "the'Laritude'ro which the 
third is adj9yned containing the Longitudes, as we could by 
conjeAute atrain unto them, that the places might ſo much the 
mote eaſily be found in the' Globe, andthe manner of the yanati- 
ons might more plainly be ſhewed in that which followeth 
hereafter. The mark of helener N ia the ſecond column, figni- 
'fierh North Latitude, and $ South, 

Then, becauſe in them 'mention is made of rche-variation of 
the Northeaſting, or the Northwelting increaſing or decreafing, 
all which* (as-proper words of art) have need of there ſeyeral de- 
fini:ons : fiſt of afl we mult know that the Magneticall needle 
In one'and the famne place, doth alwayes ſhew' the | fame part 
- of heavea, bur not the fawie part in 'all places : for in ſome places 
it -pointeth due Norch,in other places it declineth more or leſſe 
to the Eaſt or Weſt, Therefore in manner of a definition, we 
will ſay thus. 


B Efore wee come to the Declaration of this Table, this firſt 


The firſt definition, 


T HE Declination of the Magnetical needle from the 
North towards the Eaſt is called the Nertheafting, towards 
the 
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the Weſt, Northweſting; and with a generall name it is called 
the wariation : but the variation and the North pornting of the 
zeeale (that is the pointing of the acedle due North) may by a 
_ name be called the needle pointing, or pointing of the 
needle. 

As concerning thoſe words of increaſing and decreaſing, as 
alſo of the firſt and fecond part or ſpace, before we come to the 
definitions of them, they have need of ſome precedent declarati- 
on. It may be ſeen in the Table of variations, that in Corvo the 
Magreticall needle pointeth due North : bur after that, the more 
a man ſhall goe towards the Ealt, ſo much the more alſo ſhall 


he ſce the ncedle varie towards the Falt, till he come one mile-- 


to the eaſtward from Plimonh, where the variation comming 
to the grearelt is 13 degr, 24 mia, From hence the Northeaſting 
beginneth to decreale till you come to H; ln ſpade (which place 
is Weltwards from the North Cape of Finmark) where again the 
needle pointecrh due North. Now the Longitude from Corvo to 
Helmſhude is 60 Degr Which thirgs being well weighed it ap- 
peareth that the greateſt variation x 3 degr, 24 minutes at Pli- 
mouth'rhe Longitude whereot is zo degr,) is in the midfi be- 
rween the places where the needle pointe:h due North. For 30 
degrees is the mid(t between the beginning and 60 degrees, And 
what is here (aid of the North part,experience teacheth tha: the 
fame caketh place in the South part allo, for x05 Spaniſh miles 
from Cape S Angnſtine ar the begining of Longitude again it 
@inteth due North.,as ic doth 17 Germaine miles trom Cape das 
Agnillas (as it appeareth by the Table of variations) which 
place 1s in the Longitude of 60 degrees, and in the middeſt be- 
ewixt both at 3o degr. (as in che North part again, there is the 
reatelt Northeaſting; of which place there was this mention 
made in the Table or view of variations : towards the Norih- 
weſt Nor herly from the 111zds of Triſtan de Cuncha, where the 

variation is 19 degrees 
Our of theſe we may conclude that the Magneticall needle 
doth point due North in eyery place fituace 10 two Meridia ! 
half Circles d:awa from the one pole to the other by {rv and 
He!mſhad.. And chat che greatelt Northeaſting is in all places 
firuae inthe "Meridian Semicitcle drawn by that place, which 
we. laid, was diftant one mile trom Frans Farm the Ealt. 
So as that part'of the Earth whichis conteyned berween two 
Meridian Semicircles, dittant exch from o.her 60 degrees in 
Longitude, is the ipace wherein the Magneucall needle alwayes 
s _ . + declineth 
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declineth from the North towards the Eaſt, And the half of 
that part, that is, that portion of the Earth which is included 
berween two Meridian Semiciccles, the firſt of which is drawn 
by the beginning, the other by the 30 degr. of Longitude, is 
every where the place of the Northealting increaſing : bur the 
other half 1s the place of the Northealting decreaſing, to wit 
when one goeth from the welt Eaſtward, tollowing the order, 
of the degrees of Longitude, 

By this that hach been ſpoken of the ficſt Segment, wirh the 
Northealting and his parts (in one of which parts the Northeaſt 
iog is increaſing , in the other decrea{ing) it may eaſily be under- 
ſtood what the manner of the ſecond Segment is with the 
Northweſting, and what is the manner of the parts thereof, 
whereof one is the part of ti Northweſticg increating, the other 
is the part of the Northwelting decreaſing: for in the mouth of 
the River Cantan in China, at the Loggitude of x60 degrees 
diltant from Corvo, the needle pointeth due North the third 
time : there therefore drawing the third Meridian Semicircle.the 
portion of the earth berween the forefaid ſecond Meridian 
Semicircle, and this third (diſtant each from other x00 degrees 
in Longitude) ſhall be the ſpace whercin the Magneticall needle 
de-lineth from the North rowards the Weſt:and in the middle of 
both in the Meridian Semicircle go degrees diſtant from the 
tecond, and as much from the third, (or otherwiſe x 10 degrees 
removed from the firſt Meridian drawn by Coro) ſhall be the 
oreateſt yariation of the Magneticall needle, as it appeareth out 
of the Table of variations in two places, whereof one is in 
williams Tland at Nowa Zembla, where the greateli Northweſt- 
ng 1s found to be 33 degrees. The other is diſtant 34 Dutch 
miles ro the Southeaſt from Brandaon, where the oreatelt yari- 
ation is found to be 22 degrees, and the Longirude of each of 
thoſe places is 110 degrees. So as in the half of the ſecond 
ſpace (which portion of the earth is conteyned between the 
Meridian Semicircles of 60 degrees Longitude, and of x10 degr.) 
the Northweſtiag is every where increafing in che other Falf 
decreaſne, 

Of theſe 160 degrees of Longitude(whtich arch wanteth but 20 
degrees of half the compaſſe of the earth)P /ancins harh attained to 
the knowledg of the variation,in ſuch fort as now we have ſhew- 
ed, As concerning the other parts of the World, diſtant either 
towards the Welt from Corvo, or towards the Eaft from Can- 
tan, the experiments which hitherto the hath gotten from the 
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Spaniards, the Engliſhmen, and our counttymen (the Netherlan- 
ders) doe not well agree, Neither is it any marvell, ſeeing th 
had neither perfe& knowledge, nor needfull Inſtruments for that 
purpoſe : yer he expecteth other experiments from the ſhips 
which have now been abroad 14 moneths and more, In the 
mean time we will bring forch that to publique view, which a 
man may without ablurditic imagine, 

It fo be that the propertie of pointing due North, take place 
tor onely in the three foreſaid Semicircles (which we conjecture 
to be Meridian Semicircles drawn from the one Pole to the 
other )but in the whole Circles alſozthere ſhould then be fix ſuch 
Scmicircles upon the earth, conteyning allo berween them fix 
parts or ſpaces of the upper face of the earch, 

The fickt with the Northeafting Go degrees long, 

The ſecond wich the Northweſliog 100 degr, long, 

The third with the Northeafting 20 degr, long, 

The fourth with th: Northwethog 60 degr - long, 

The fifth with che Norchealiing 100 degr. lovg, 

The (:xth wich the Nocthweſting :@ degr. long. 

That thoſe things which haye been ipoken may by certain 
G-ome:rical! figures be more clearly conceived.let ABCD EF 
GHIKLM, be the EquinoRiall of the earth ; ler N be the 
Poe : chen let N A be the half of the firſt Meridian Semicircle 
drawn by C:-rvo : N C, half ofthe ſecond Semicircle : N E of 
the chird : NG, of the fourth ; NI of the fifth :N L of the 
ſixth $o as the arch A C. may make 60 degrees: CE. 100 
degr, and fo AE, 160 degr. E G, 20 degr, and ſo A G, 180 
deer, GI, 60. degr- andto AI, 240.1 L, 100 degrees, and 
ſo AL, 345 degr. LA, 20 depr, and fo the whole Circle 360 
degrees, Then Jer the fix points BD FHK M be the middles 
berween AC.CE,EG.G1I,IL, L A. Which being ſup- 
poled, A NC ſhall figrifie rhe firſt ſpace with the Northealting, 
ANB the Northeaſting of the firli ſpace increaſing, BN C the 
Northeaſting of the firft ſpace decreaſing, C N E the ſecond 
ſpace with the Northwettizg: C N D the Northwelting of the 
{ecord ſpace increafing, D NE the Northweſtin g of the ſecond 
ſpace decreaſing ENG thethird ſpace with the Northeaſting, 
E NF the Northeiſting of the third ſpace increafng. F N 
the Northealting of the third ſpace decreafing. G N I the fourth 
ſpace with the Northweſting. G NH the Northwelting of the 
4 ſpace increafing, HN I the Northwelting of the 4 ſpace de- 

creaſing, I N L the fift fpace with the Northeaſting, 1 N K the 
Bbb2 orthealting 
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| Northealting of che fifr ſpace increating, K N L the Northeaſting 
of the fift. ſpace decreafing,, LN A- the fixt ſpace with the 
Northweſting, LN M che Northwettung of the 6 ſpace increal- 
ing. MN A the Northwelting of the 6 ipace decreaſing, | 
Note, Though a man may not without cauſe ſtand in doubt 

that the three laſt Semicircles ſhall not be found in the ſame ſort, 
which the former conjeRure hath imagined, but peradventure in 
a quantity either greater or lefſer, and in another forme : neyer- 


thelels, here the manner is rudely ſhewed how the whole world 


The ſecond Definition.” 


The Northeaſting or Northweſting increaſing is that whereby 
the variation increaſeth, the Magneticall needle, being caried 
from 
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from the Weſt Eaftwards and the Northeaſting or the North- 


weſt ing decreaſing is bat whereby it decreaſeth, 
The third Definition. 


The Semicircles of the Meridian, in which the needle pointeth 
due North, wee call the firſt and ſecond Meridian Semicircles, 
and jo forwards according to the order of the degrees of Longi- 
tude, how many ſoever fach Semicircles there ſhaibe, beginning 
at the Semicircle drawn by Corvo. 


The fourth Definition, 


The portion of the Sphericall ſuperficies, or round upper face 
of the earth conteyned by the firſt and ſecond Meridian Semicir- 
cles, is called the firſt part or ſpace, and the reſt in order, the ſe- 
cond, the third, and ſo forth unto the end, 

Having thus let down the manner of the variation, it remain- 
eth that we ſhew by examples (that which before we promiled) 
that although in divers places having.the ſame Latitude there be 
the ſame yariation allo, yet nevertheleſs the maſter of the ſhip 
may know in what part of the world, and in wha: place he is. 
Let us therefore again ſuppoſe that a ſhip had appointed to g0C 
from Am#terdam to Cape S, Auguſtine, in Braſile, the Latitude 
whereof in che Table of variations is ſer down to be $ degrees 

© minutes, and the variation Northeaſting increaſing of the 
ſpace 3 degr. x0 minutes, The ſame ſhip fayling along by 

the coalt of England, the variation ſhall be found to Norcheatt 
or varie towards the Eaſt dayly more and more untill you come 
to Plimonth, where it cometh to the greateſt, and is-1 3 degr. 24 
min, Therefore the Maſter of the ſhip ſhall know aflurediy 
that hitherto he hath ſayled in the Northcaftirg of the firlt ſpace 
decreaſing, and thatafter this he ſhall have the Northealtirg in- 
crealing, which when he ſhall find ro be 10 degrees in the Ia- 
tirude of 38 deg. 55 min. then hee may aflure himſelf that he is 
come to the Rock neere Li-boxe. Going forwards apain from 
thence as it were towards the Southweſt, he ſhall dayly fird the 
Latitude'-to be diminiſhed, and the Magnericall recdle declining 
_ towards the North. Or otherwiſe if the Magniticall reedle re- 
cline not towards the North, bur either fland fill or eife &ecline 
more towards the Eaſt, then he may aſſure himſelf that hee is 
carried Eaftwards by toe ſecrer-currear nor perceived : Which 
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notwithſtanding he may remedy, if he go ſo mu ch the more to- 
wards the Wet, untill the Magneticall needle recover his due 
variation. But if he ſhould come to the Northeaſting of 3 degr. 
10 minutes, before he have his Southerly Latirude to be 8 deg. 
30 min, he ſhall then indeayour as much as 11 him lieth to kee 
that variation. and ſo ſayle on towards the South part of the 
world, guiding the ſhip ſo much the more towards the Welt or 
Eaſt as occaſion ſhall require. And although he may deem 9- 
therwiſe by conje&ture. yer he ſhall not follow that conjecture, 
for the reaſons before ſhewed , for ſo comming to the Southerly 
Latitude of 8 deg. 3o min. with the TIE 3 
deg. 10 min, he may afſuredly pertwade himlelf that he is neer 
Cape S. Auguſtine, whereas otherwile truſting to conjectures he 
may very eahily miſs an hundred leagues of the place to which 
he had appointed to goe, not knowing 1a the mean time whether 
he be to the Eaſtwards or to the Weſtwards from thence; 
which experience it ſelf hath alſo taught roo much in ſuch Navi- 
ations. And therefore the Latitude and variation in all places 
of the earth being obſerved, and the knowledge thereof publ:ſh- 
ed, there ſhall be a much more cafie way of fayling fx the 
World, then ever hath been heretofore. 

Hitherto we have deſcribed the kinds of the variation which 
are afterwards declared out of thoſe things which were fer down 
in the Table of variations. If the Miliris of things (experince) 
ſhall hereafter reach that any thirg is otherwiſe, that thing may 
allo our of the fame experience be otherwiſe defined tha the 
Maſters of ſhips in their Navigations may follow that only 
which ſhall be beſt and moſt profitable. 


How the North point, and the variation may be found, 


| Lthough the finding of the variation, (whereof hitherto 

often mention hath been made) is known to yery many ; 
yer we will in few words ſhew this thing to them which as yet 
peradventure know not the manner thereof, For here is a que- 
ftion or demand how to find the Declination of the Magnetical 
needle, Firſt therefore the North point muſt be ſought out, that 
the pointing of the necdle may be compared therewith, The find- 
ing thereof in a moyeable ſhip hath no ſmal affinity with the find- 
ing of che North point or Meridian line on land.and may thus be 
ſhortly diſpached, In the Inſtrument which ſome call the Sea-di- 
rectorie ſome the Naurticall box and we for avoyding ambiguity, 


. game the Sca-Compaſſe, in that Inſtrument I fay the Flower- 
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deluce ought to agree with the Norh point of the needle, or 
wiers lying underneath : or (that which is farr more commodi- 
_ in ſtead of the flower-deluce the Magneticall needle may be 
faſtned above upon the paper or paſtboard, and the limb or cir- 
cumference of the paſtboard mult be divided into 360 degrees, 
beginning at the North point of the needle as you may ſee here- 
after in the Circle A.B.C.D, wherein the Magneticall needle is 
ſignified by A.C, which is faſtned above upon the paper or palt- 
| board. E is the center. The uſe thereof is this. As the Maſter of 
the ſhip ia ſecking the Latitude is wont to tary for the noone- 
tide, that is to ſay, untill the ſhadow of the Perpendicular Riile | 
or of the plumbeJine agree with the Meridian line in his Inftru- | 
; | 4 _. 


. 


' 
HIT 


Ih. 


% 
4? 


- 


ons o 
" > 


A IE AA 9 At = EI I IE > EI IS I rr rt IS IS - 


16 The Haocafnding Art. 
—— ment : ſo all thirgs allo do here procecd, but thac he beginneth 
three or four hours before noone, markirg diligently into which 
Cegree of the Compals, or into what diyilion, the ſhadow of the 
Perpendicular tile, or plumb-line faller!\ , Ler us ſuppole there- 
fore that he fiad it in the 40 deg. which we haye nored with the 
letter F, fo as G.E.F. may fignifie the whole ſhadow : then hee 
M11 ſeek the height of the Sun, which for examples ſake admic 
hee {i nd to be 25 degrees : which togecher wich the 40 degrees 
above named, he Gaall note down for helping his memory : Afeer 
this he ſhall attend cill the Sun deſcending atiernoon,come to the 
fame height of 25 degrees, and hc ſhall chen allo diligently mark 
what place tbe ſhadow of che Perpendicular (tile potpceth 1n the 
paper, which againe let us take to be 40 deg, to wit, the other * 
Way As At the letter H, ſo as now I EH may repreſent the whole 
ſhadow. Which being done, the midtt of the arch F H that is 
A) is the North poiat : and becaule the Magneticall needle di- 
rectly pointerh the ſame, it hath no variation in that place, be- 
cauſe it ſhewcth due Norih Burt if in the ſame experiment after 
noon the ſhadow had not ſhewed the 40 degr. on the other 
fide beyond A, bur (for examples fake, the 20 degr, onely unto 
K in thar caſe the ark F K making 60 degr. ought by imagira- 
* on to be divided into two parts at L, ltoas LF and LK may 
make ewher of them 3o degrees and the variation ſought tor 
may be. from L to A Eaſtwards 10 degices, 

Pu f in the fame afternoon experiment, the ſhadow of the 
Pervefcdiculzr Pile L had ſhewed 30 degr. from F the ark F L 
(cortei 12g 30 deg. mult by umagination be divided at M, lo as 
MF, ML may either of them contein-15 degrees; which being 
thus performed, M ſhall be the North point and A the point of 
variation ſought for, Norcheaſting from M to A 25 degr, and fo 
io che reſt; | 

Bur if the recdle onely were rurned about and not faſtened 
to ile paver or patboord (as before) and the degrees were 
marked :n the margin* or limb of the Box, or caſe of the Inſtru- 
ment as is ſometimes uſed, there is the ſame manner of uſing it, 
that was before rehearſed : ſaving rhac in the beginning of the 
Obſervation. the Box muſt be turned about fo farr till the Mag- 
neticall needle ſhew the beginning of che degrees, 

Ochers take an Azimuthal or vercicall Quadrant, whoſe Ho- 
riz ontall plaicne (whereupon it ſtandeth upright) without any im- 

ediment received from the motion of rhe ſhip.alwaies remain» 


eth Parallel to the Horizon, in ſuch manager as we ſhall ſhew, 
7 Is | " Thus 
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Thus the height of the Sun is found, rogerher wich the Azimuthy 

The faſhion of this Inftrument may be deſcribed aftec this 
mauner: ABC fignifieth a Quadrant of a Curcle ſanding ar 
right Angles upon che Circle BDCE devided inco .360 
degrees, whereby the plain of the Hotizcn 1s | orified, The cen- 
rex chereof is F,upon which the Quadrant may be turned about: 
and that it may atwayes remain at right Aagles upon the Cir- 
cle BDCE it is under-propped on both fides f.om G to D 
and E and thoſe props are faltned to the fame quadrant, thar 
they may be turned about together with it. Moreover in the 
Circle BDCE there is a glaſs and under the glals a Magnerticall 
needle, which muſt be ſo long as the box may lufter ic, And 
the Lox or cale hath within it 360 degrees, Which the magneti- 
call needle may precifely point unto, which likewiſe doe agrze 
with as many other degrees inſcribed iato the Horizontal! plain, 
- Thus Infirument was made according to the invention of 
Reginaldus Petrens, hanging upon two Axtrees like the Sea- 
Compals.chat fo the Circle B D C E rotwithſtanding the mation 
of the ſhip, may 4lwayes bee equally diſtant from the Horizon, 
And that this may be done with the greater fecuricie. the 
weight marked with che letter H is adioyned underneath, con- 
reyning 25 or 30 pounds, or fo many as the greatneſs of che 
Inftcument ſhall require, But this allo is worthy to be noted, 
tro wit, that the Quadrant Perpendicularly ere& 1n his place is of 
the ſame weight ona both fides of the center, thar is to lay, the fide 
from F to C counterpoylech the fide from F to B, which may 
be known if a man take up the Quadrant, hanging it with G 
dowawards, the thred being faſtned in the middelt of BC at F, 
and then cur oft ſo much of the hea vier part, as may lufhice, that 
the line BC may hang levell. Bur becauſe ſoine man may ob- 
| je& that che Ruler or Index which the barbariars call che A'hj- 
dads, may bring a great variety in the weight: as it ſhall be 
turned higher or lower : wee mult know that any tuch thing 
need not tv. bee greatly feared. becaule of the great weight H, 
and che I'ghtneſs of che Ruler, 

The ule of this Inft.ument in finding the North point and 
variation is this : you mult begin to Oblerve (as in the tormer 
kind; certain hours before noon, and che inſtrument muſt be 
turned. untill the M -gneticall needie point to the beginning of the 
Circle : chen the Quacranc muſt be turned this way or that way, 
aid the (ig't Rule: of the Quadrart muit be lifted up or put 
down till the Sun ſhine through the fight, All which being 
| done, 
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done, ſuppotc 'it bee tound (for examples fake) thar'the utroft 

Margine or Index of the ' Quatrant* ſhew' in che” Hbrizonral 
: plain.'40. degr. and admic the heighrh of the Suh Be'x1fb found 
ro be 25 degrees, which rugerher with che 40. degrees he ſhall 
tor memories lake have need to note. Aid when he hath cx- 
peRted afternoon till the Sun deſcending by the fame Inltrument 
be fouad placed in che fame 25, degr. of Alcitude, chen the Box 
ic ſelf mult again be turned chis' way or that way, untill (the 
Sun again ſhining through che fights) the Magneticall needle doe 
point to the beginning of the Cucle, Which things being thus 
diſpatched, che middle point of the arch in the Horizontall 
plain becween che firlt and tecond experiment is the North point, 
and how much the needle declineth from that point, ſo much is | 
the variation ſought tor, as before wee have ſhewed ia the firſt 
example more at large, 

Whatloever we have affirmed to be available in the day 

time, in thele experiments of the Sun, the ſame may be under- Wy 
{t>0d and done in Jike manner in the night, by any of the fixed #1 
{tars, whereof there is che ſame ule in this matter that there is of *Y 
the Sun, But there is not the ſame reaſon of the Moon, aſwell 
becaule of the {wittneſle of her proper motion, as alſo becaule of 
the grearnels of her Parallax (as they call it) which the over- i I 
much ncerenels of the Moon to the Globe of the earth bringeth iis 
forth. Bur this alſo is to be nored that ewo, three, or four, yea 
and more Obſervations may be made in the foore-noon. As 
for example, ler the firlt bee when the Sun is 10 degrees above 
the Horizon, the ſecond when it is 15. degr. the third when ir 
is 20. degr. and if any man will make criall as often after noon, 
hee ſhall ſce how every experiment agreeth with other , and 
when at every moment the ſame North point is found, that 
thing ſhall give the Maſter of the ſhip no ſinall courage, and 
more certain confidence of his work, 

Bur notwithſtanding, when the Mariner fayleth from the Eaſt 
Welſtwards, or contrariwiſe from the Welt Eaftwards, it may 
be rhat in the ſpace of 10 or 12 hours betweea the firlt and ſe- 
cond experiment, there may be difterence of one degree or more 
in the variation, whereof may follow that the North point 
fund by the firſt forenoon Obſervation, and the laſt in the 
afrernoon, ſhall not agree wich that which was found by the 
firſt -in the afternoon and the laſt in the forenoon : when not- 
wichſtanding the Mariner hath noterred in Obſervicg. 

Which if it ſhall happen often, the $kilfull Macircer may judge 
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thereby what difference of variation is anſwerable to any deter- 
minate cime of ſayling, and fo find a way whereby the North 
 poynt may be found with more certainty and ſecurity : 
Which thing may thus alſo be done. it a man dili- _ 
gently compare the variation found in the [ 
former days with the variation 
© Which be preſendy © 
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